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Wednesday, January 5, 2005

Convene
Business Meeting
Phil VanBuskirk, WOPDMC Fresident

Implementation
Steve Castagnoli, Moderator

Areawide Organic Pest Management: The Peshastin Creek Project, Three Years
(Dunley & Madsen)

Update on Michigan Apple Organics (Whalon)

Areawide 1| Implementation of Non-OP Pest Management Programs on Pears in
Oregon's Hood River Valley (Walston et al.)

Use of Steinernematid Nematodes for Postharvest Control of Navel Orangeworm
in Pistachios (Siegel et al.) POSTER

Lunch-—Noon to 1:30 p.m.

 Phytosanitary Challenges to International Marketing of Northwest Tree Fruit
(Willett)

[

Current Status of Olive Fly Management in California Table Olives (Johnson)

'Bist Management Practices for Orchard Spraying: Protecting Water Quality in the
H

od River Basin (Castagnoli et al.)bQSTER
<Thresholds/Monitoring '
' Mike Omeg, Moderator

Progress in Developing More IPM Compatible Techniques for Controlling Oriental
Fruit Moths Infesting Apple Orchards in Western New York (Reissig et al.)

Determining the Need to Treat San Jose Scale in Plums and Almonds (Bentley et
al.) '

(TN

-How Age Structure and Wind Influence Carpenterworm Moth Monitoring Traps in
Tree Plantations (Hannon et al.)

Campylomma verbasci Economic Thresholds for Newer Cultivars (Cockfield &
Beers) ROSTER

Pheromone Traps Determine Risk of Campylomma verbasci Infestation (Cockfield
& Beers) PQ{STER

Break

Biological Control
Rachel Elkins, Moderator

Biological Control of Pear Psylla in Areawide Organic Insect Pest Management

(Madsen & Dunley)
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7 An Evaluation of Cyd-X® in Pennsylvania Orchards for Codling Moth Controi (Hull
& Krawczyk)

8 The Efficacy of Granulosis Virus (Virosoft CP4®) in Canadian Apple Orchards
(Carter et al.)

8 Optimizing the Use of the Codling Moth Granulovirus: Effects of Application Rate
and Frequency of Spraying on Control of Codiing Moth Larvae in Pacific Northwest
Apple Orchards (Lacey et al.}’

9 Using Muiches to Improve the Efficacy and Persistence of Insect Specific
Nematodes for Control of Qverwintering Codling Moth (Lacey et al.)

9 Biological Control of Codling Moth: Parasitoid Releases in Walnuts, Apples, Pears
(Caprile & Mills) POSTER

10 Impact of Several Neonicotinoid Insecticides on the Pear Psylla Predator
Deraeocoris brevis in the Laboratory (Brooks et al.) POSTER
Thursday, January 6, 2005

4. | Resistance Management

Allison Walston, Moderator

11 Resistance to Sex Pheromone Mating Disruption by Codling Moth? Is There a
Trend Toward More Mating? (Knight)

11 Codling Moth Control in Oregon's Hood River Valley: Is It Resistance, Poor

r Timing, or Less Effective Control Programs? (Walston & Riedl)

12 v Management of Organophosphate-Resistant Codling Moth in the Field {Dunley et
al.) .

12 Insecticide Resistance in Obliquebanded Leafroller, 1997-2004 (Brunner et al.)

5. | Chemical Control/New Products

Norm McKinley, Moderator

13 Managing Codling Moth in Southern Oregon Pear Orchards: Neonicotinoids,
Novaluron and Granulosis Virus (Hilton et al.)

13 Efficacy and Field Longevity of Insecticides Used for Codling Moth {Ingels et al.)

14 Seasonal Efficacy Trials for Control of Codling Moth in Pears (Van Steenwyk et al )

14 A | Insecticide Evaluations for Codling Moth Control in Pear and Apple (Granger et al.)

15 " | Evaluation of Reduced-Risk Alternative Control Programs for Insect Pests of Apple
and Their Potential Impact on Beneficial Insects (Carter et al.)

15 The Addition of the Pear Ester to improve insecticidal Control of Codling Moth
(Knight)

16 Codling Moth Control in Wainuts with Reduced Risk Insecticides {(Coates et al.)
Break

16 Complete Versus Alternate Row Middle Applications of Insecticides for Internal
Lepidoptera Control {(Hull & Kraweczyk)

17 Comparison of Different Spray Schedules for Control of Oriental Fruit Moth in New
York Apples, 2004 (Combs & Reissig)

17 Chemical Control of Navel Orangeworm in Almonds (Higbee)

18 W Control of Pear Psylla with Neonicotinyls and Implications for Resistance

(Greenfield et al.)
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a s

Lunch—Neon:-to 1:30 p.m, |

18 Field Efficacy of Necnicotinoids and Spinosad for Contro! of Western Cherry Fruit
Fly in Tart Cherry (Alston)

19 Fruit Flies—From Lab to Field (Zolbrod et al.)

19 Small-Plot and On-Farm Evaluation of New Fruit Fly Controis (Gut et al.)

20 Cherry Fruit Fly Control with GF-120 Bait (Smith & Gutierrez)

20 Proper Application of Spinosad Bait (GF-120) to Control Olive Fruit Fly (Stewart &
Stewart-Leslie)

21 Orchard Floor Management and Insecticide Timing for Thrips Suppression in
Cherries (Ferguson et al.)

21 Efficacy of Insecticides for Green Apple Aphid (Beers & Talley)

22 Efficacy of insecticides for Rosy Apple Aphid (Beers et al.)

22 Efficacy of Insecticides for Tetranychid Mites (Beers & Talley)
Field Evaluation of Reduced Risk Insecticides for Codling Moth Control in Apples:
Does Adding Virus Help? (Wunderlich) POSTER

23 Control of Codling Moth in Organic Pear Orchards (Elkins et al.) POSTER

23 Chemical Control of Thrips (Beers et al.) POSTER

' Break

Biology/Phenology
Len Coop, Moderator

24 Using a Novel Marking Technique to Answer an Old Question: Do Predator
Populations in the Ground Cover Move into the Canopy and Affect Pear Psylla?
(Jones et al.) '

24 New and Improved Models for OBLR and PLR on Apple (Jones et al.)

25 Biology, Monitoring and Management of the Consperse Stink Bug, Euschistus
conspersus: Can We Use Pheromone-Based Killing Stations? (Krupke et al.)

25 Biology and Management of Bark Beetles in Stone and Pome Fruits (Doerr et al.)

26 Biology and Management of Forktailed Bush Katydid in Peaches (Bentley et al.)

26 Tenlined June Beetle Impacts California Almond Production (Johnson)

27 Development and Validation of Phenology Models for Predicting Cherry Fruit Fly
Emergence and Oviposition in the Mid-Columbia Area (Song et al.) POSTER

27 Does Orchard Floor Management Affect Thrips Management? (Cockfield et al.)
POSTER

28 Timing of Thrips Oviposition on Apple: Preliminary Results (Cockfield & Beers)

‘ POSTER

Friday, January 7, 2005
Mating Disruption/SIR
David Epstein, Moderator

29 Rapid Assessment of New Pheromone Mating Disruption Devices Using an EAG
(Welter & Cave)

29 Competitive Attraction as a Primary Mating Disruption Mechanism and Its

Implications (Gut et al.)
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30 Female-Equivalent Disruption Formulations for Control of Codling Moth and
Oriental Fruit Moth (Epstein et al.)

30 . g | Effects of Male Density and Mating Disruption on Codling Moth and
/2\\ Obliquebanded Leafroller Mating in Wind Tunnels and Field Cages (Wiman et al.)

31 v Importance of Male Age for Mating and Population Growth of Codling Moth
{Wiman et al.)

31 Developing Ultra-Low Volume Microencapsulated Sprayables for Codiing Moth
(Knight)

32 Effects of Pear Ester Kairomone on Mating Disruption of Codling Moths in
California Apples and Wainuts (Light et al.)

32 New Methods for Application of Pheromone Mating Disruptants (Nelson et al.)

33 Studies with Checkmate OFM-F Sprayable Pheromone with Fluorescent Dye
(Waldstein) ‘

33 Comparison of Mating Disruption With and Without Insecticides for Control of
Navel Orangeworm in Almonds (Higbee & Burks)

34 The Right Timing and Enough Pheromone: Mating Disruption in Hybrid Poplars

(Kittelson et al.)

8. | Late Submissions

10 am Business Meeting
Phil VanBuskirk, WOPDMC President
Vince Jones, WOPDMC President-Elect

11 am Adjourn
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Implementation

Areawide Organic Pest Management: The Peshastin Creek Project, Three Years

John E. Dunley and Tara M. Madsen
Washington State University Tree Fruit Research and Extension Center, Wenatchee, WA

Keywords. pear psylla, Cacopsylla pyricola, codling moth, Cydia pomonella, areawide management,
IPM, organic insect control, pear, biological control, sustainable

Abstract: In 2002, an Areawide Organic Management Program was established on 310 acres of
contiguous pear in a small valley near Peshastin, WA. Organic pest management practices were
implemented for insect and mite control throughout the project. Approximately 50% of the acreage was
Certified Organic; however, other organic practices were not required in the remaining acreage (e.g.,
nutrient, rodent, and weed control were conventional). Over three years, there has been a reduction in
pesticide use and an associated reduction in insecticide costs. In the first two years, there was no
correlated increase in overall natural enemy densities, however, there was a slight increase in 2004, Fruit
yield and quality have been maintained, and alternative marketing programs have been successful. In
2004, pear psylla densities remained as in 2003, much lower across the entire project area than 2002.
Densities have not been allowed above economic threshold levels. Spider mite pressure has been
generally low since project inception. Codling moth pressure was surprisingly high in 2003, but
management programs proved very effective at controlling fruit damage, and populations were quite low
in 2004 (less than 0.25% damage at all locations). Low predatory insect densities were found in all
programs, with increases in late season correlated with increasing pear psylla. Damage thresholds for pear
psylla may simply be too low to sustain higher densities of natural enemies, and replacement of
insecticides by biological control is unlikely. The arcawide organic IPM program will continue in 2005
and expand into an adjacent valley.

Implementation

Areawide I1: Implementation of Non-OP Pest Management Programs on Pears in Oregon’s Hood River
Valley

Allison Walston, Stan Loop, Audrey Farnsworth, Joanna Farnsworth, Laurie Smith, and Helmut Ried!
Oregon State University Mid-Columbia Agricultural Research and Extension Center, Hood River, OR

Keywords: codling moth, pear, organophosphate alternatives, mating disruption, natural enemies,
Areawide II, Suterra, Biolure

Abstract: Areawide 11 is a collaborative project to evaluate selective alternatives to organophosphate (OP)
insecticides for control of codling moth and to enhance biological control in pear orchards. The study has been
ongoing since 2001 and was limited initially to three commercial orchards in the Hood River Valley. In 2004,
the demonstration project was expanded to ten commercial pear orchards. Growers had to agree to use
organophosphate (OP)} alternatives for controlling codling moth and other pests. In return, growers were
provided with information and advice about the status of major and minor pests, natural enemy activity, timing
of sprays and whether pest levels justified control. Growers made their own decisions about what insecticide to
apply. Pheromone traps were placed in all orchards with either the high load (10X) Suterra Biolure if the
grower used mating disruption or the 1X lure if the grower relied on a non-OP insecticide program for codling
moth control. Obliquebanded leafroller was also monitored with pheromone traps. Pear psylla, mites and
natural enemies were monitored weekly by either beating tray or leaf samples. Monitoring information about
pest and natural enemy populations was summarized weekly in a report for each grower and distributed
electronically over the Internet. The weekly reports were intended as supplemental information for growers
and chemical fieldmen so they could make informed pest management decisions and respond to emerging
problems in a timely manner.

5-7 January 2005, Hilton Hotel, Portland, OR % Publ. by Washington State Univ., Pullman, Washington
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Implementation
Use of Steinernematid Nematodes for Postharvest Control of Navel Orangeworm in Pistachios

J.P. Siegel, L.A. Lacey, R, Fritts Jr., B.S. Higbee, and PP. Noble
USDA/ARS SIVASC, Parlier, CA

Keywords: entomopathogenic nematodes, navel orangeworm, Amyelois transitella, Steinernema
carpocapsae, Steinernema feltiae, pistachio

Abstract: The ability of Steinernema carpocapsae (Weiser) and Steinernema feltiae (Filipjev) to
control navel orangeworm, Amyelois transitella (Walker), in fallen infested pistachios was
evaluated in four trials employing 1-m’ plots in sandy loam soil. The trials were conducted
between November 2002 and April 2003 in Madera County, CA. Nematodes were applied with a
backpack sprayer at concentrations ranging from 5-100 infective juveniles (IJs)/cm?® in
374 ml/m® water. A total of 4,300 larvae was recovered from 17,593 laboratory-infested
pistachios. S. carpocapsae was more effective than the formulations tested of S. feltige when
nighttime temperatures were above freezing. S. carpocapsae was equally effective in bare and
leaf-covered plots and persisted longer in sandier soil (8 weeks) than did S. feltiae. Our trials
demonstrated S. carpocapsae can play a.role in the postharvest control of navel orangeworm and
the formulation tested produced greater mortality than formulations of S. feltiae applied at the
same concentration.

Implementation
Phytosanitary Challenges to International Marketing of Northwest Tree Fruit

Mike Willett
Northwest Horticultural Council, Yakima, WA

Keywords. apple, pear, cherry, quarantine, pesticide residues

Abstract: Approximately 30% of all the apples, pears and cherries grown in the Pacific
Northwest are exported to over 50 countries around the world. In its capacity as the international
trade policy organization for the Northwest fruit industry, the Northwest Horticultural Council is
called upon to address quarantine barriers or potential barriers to market access. These issues
range from preventing potential export impacts of introduced pests, pest freedom in individual
commodities as required by trading partners and pesticide residue issues resulting from crop
protection needs. The increased complexity of developing adequate, science-based measures that
appropriately address the concerns raised by our trading partners will be discussed.

3-7 January 2005, Hilton Hotel, Portland, OR % Publ. by Washington State Univ., Pullman, Washington
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Implementation

Current Status of Olive Fly Management in California Table Olives

Marshall W. Johnson', Kent M. Daane?, and Hannah Nadef’
"Department of Entomology, University of California, Riverside, CA
. *Division of Insect Biology, University of California, Berkeley, CA

Keywords: olive fly, Bactrocera oleae, GF-120 Naturalyte Fruit Fly Bait, Spinosad, olives, biological
control ' :

Abstract: Olive fly {OLF), Bactrocera oleae, was discovered in California in 1998. Since that time it has
become established in most of the counties where olive trees exist. Although olives may be grown
throughout much of California, most of the table olives are grown in the San Joaquin Valley and the
Sacramento Valley. Olives grown for oil production are mainly found in the coastal vaileys north of Santa
Barbara. While 10 to 30% OLF larval infestations may be acceptable in olives destined for oil markets,
processors of table olives desire OLF-free fruit. OLF adults are commonly monitored with yellow sticky
cards that have a food lure (ammonium bicarbonate) and a male sex pheromone (Spiroketal) attached.
Currently, OLF adults are controlled by weekly applications of GF-120 Naturalyte Fruit Fly Baijt with
Spinosad® being the active ingredient. However, some growers report that this tactic is not working and
their olives have been rejected by processors. Efforts are underway to introduce exotic parasitoids and to
better understand the impacts of summer heat on adult OLF populations in the San Joaquin and
Sacramento Valleys.

Implementation
Best Management Practices for Orchard Spraying: Protecting Water Quality in the Hood River Basin

Steven Castagnoli, Kristin Kerwin, Helmut Riedl, Brian Nakamura, and Jeffrey Jenkins
Oregon State University, Mid-Columbia Agricultural Research and Extension Center, Hood River, OR

Keywords: best management practices, areawide, outreach, water quality

Abstract: In 1999, water quality monitoring conducted by the Oregon Department of Environmental
Quality indicated exceedances of state water quality standards for chlorpyrifos and azinphosmethyt in
Hood River area streams. Spray drift from orchard spraying and runoff from mixing and loading sites
were recognized as likely modes of water contamination. The Hood River Grower-Shipper Association
and OSU Mid-Columbia Agricultural Research and Extension Center conducted an intensive outreach
program supporting grower adoption of orchard pest management practices designed to protect water
quality while providing effective orchard pest management. Outreach efforts focused on BMPs for
pesticide handling and application and IPM programs for key orchard pests through presentations during
annual grower meetings, field days, pesticide trainings, cne-on-one field visits, newsletters, and a website.
One of the main outputs is the grower handbook Best Management Practices for Pesticide Use. A survey
of growers conducted in 2004 indicated increased knowledge and adoption of BMPs. Water quality
monitoring subsequent to 1999 indicated generally reduced frequency and concentration for chlorpyrifos
detections but increased incidence of azinphosmethyl detections exceeding water quality standards. The
BMPs, IPM programs, and improved pesticide spray application technologies are considered important
components of an overall long-term program for reducing pesticide loading of the environment and
effective pest management. '

3-7 January 2005, Hilton Hotel, Portland, OR + Publ. by Washington State Univ., Pullman, Washington
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Threéholds/Monitoring

Progress in Developing More IPM Compatible Techniques for Controlling Oriental Fruit Moths '
Infesting Apple Orchards in Western New York

Harvey Reissig, Art Agnello, and Jan Nyrop
Entomology Department, NYSAES, Geneva, NY

Keywords: oriental fruit moth, Grapholita molesta, apple, mating disruption, insecticides, trap
catch thresholds, fruit sampling, DD models, risk classification '

Absiract: Studies were conducted in 2004 to evaluate multi-tactic management programs
integrating mating disruption and improved timing of IPM-compatible insecticides in large-scale
plots in grower orchards. Three different OFM control programs were tested in 10 grower
orchards in western New York: Seasonal mating disruption, optimum chemical control, and a
monitoring program based on fruit sampling and pheromone trap catches. All three programs
provided excellent control of fruit damage except in one “high risk” orchard. No late season
damage was observed in any of the test plots from OFM during the 2004 growing season. OFM
development was later than normal in NY apple orchards during the 2004 growing season, and
the Pennsylvania DD model did not predict OFM activity accurately. Mating disruption may
eliminate a need for special chemical control sprays against OFM except in very “high risk”
orchards. Pheromone monitoring traps can be useful in determining the need and timing for
control sprays but additional work is needed to test this concept. Monitoring fruit on trees during
the season can accurately detect low levels of damage in time to apply appropriate control
sprays, but the technique may be too laborious for consultants or growers to use.

Thresholds/Monitoring
Determining the Need to Treat San Jose Scale in Plums and Almonds

Walt Bentley, Lee Martin, and Susan Mallek
University of California Statewide IPM Program, Kearney Agricultural Center, Parlier, CA

Key words.: San Jose scale, thresholds, sampling, plums, almonds

Abstract: The severity of San Jose scale infestation differs between almonds and plums. In
almonds, fruiting wood death is of concern. In plums, fruit infestation is of concern. However,
sampling for scale on 3-inch fruiting spurs, during the dormant season, is an excellent method of
predicting the damage potential of San Jose scale in both crops. Over a period of 3 years, both
crops were sampled and a relationship established between the number of infested spurs
(100 sampled) and fruit infestation (plum) or wood death (almond). Based on this sampling
method, 3 spurs infested per 100 sampled would be a tentative threshold for August harvested
plums. The threshold for almonds would be 20 spurs infested per 100 sampled. In most cases,
8 gallons of horticultural mineral oil would provide needed San Jose scale control.

5-7 January 2005, Hilton Hotel, Portland, OR % Publ by Washington State Univ., Pullman, Washington
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Thresholds/Monitoring

How Age Structure and Wind Influence Carpenterworm Moth Monitoring Traps in Tree
Plantations

E.R. Hannon, N.T. Kittelson, and J.J. Brown
Washington State University Department of Entomology, Pullman, WA

Keywords: carpenterworm, Prionoxystus robiniae, hybrid poplars, monitoring

Abstract: At Potlatch’s hybrid poplar plantation, seven of the ten highest monitoring trap locations for
male carpenterworm moths (CW) (Prionoxystus robiniae) in 2003 were in fields of two-year-old trees,
Given CW is thought to primarily attack older trees we sought to test whether high counts in new stands
were real or, alternatively, an artifact due to immigrating CW from older, adjacent stands. We tested this
hypothesis in 2004 at three study sites, each containing paired new and old aged fields so that the older
stands were downwind from the new. In each field 40 traps were placed at an even density of 2.5 traps/ha.
Our results indicate males in new stands originated from adjacent older, infested stands. Concurrent to
this main study, we monitored female counts at light traps within these fields. The light traps picked up
females in both new and old stands, with a much higher total count in the older trees than the new trees
(295 to 7, respectively). We tested whether the seven females caught at the light trap could have dispersed
the 0.4 km from the older stand to the light trap and determined they could. Our study indicates that
1) high male CW trap counts in new fields may be an artifact, and thus should be viewed within the
context of both age and location; and 2) while it is unlikely that the moths originated within the stands,
this study could not refute this.

Thresholds/Monitoring
Campylomma verbasci Economic Thresholds for Newer Apple Cultivars

S. D. Cockfield and E. H. Beers
Washington State University Tree Fruit Research and Extension Center, Wenatchee, WA

Keywords: Campylomma verbasci, economic threshold, ‘Golden Delicious’, ‘Delicious’, ‘Gala’,
‘Fuji’, Granny Smith’, ‘Cameo’, ‘Braeburn’, susceptibility, apple

Abstract: Trees of the cultivars ‘Golden Delicious’, ‘Delicious’, ‘Fuji’, ‘Gala’, ‘Granny Smith’,
‘Braeburn’, and ‘Cameo’ were selected in orchards in north central Washington in 2002 and 2003. Flower
clusters were infested with one (2002) or two (2003) C. verbasci nymphs. In both years, none of the
‘Braeburn’ fruit in the trial sustained any damage. The percentage of fruit damaged in trials of ‘Gala’,
‘Fuji’, and ‘Granny Smith’> appeared to be intermediate between the percentage damaged in trials of
‘Golden Delicious’ and ‘Delicious’. Results for ‘Cameo’ were inconsistent between the two years. The
greater susceptibility of ‘Golden Delicious’ may be due in part to the lower density of trichomes that
cover the fruitlets during bloom compared with the density on fruitlets of other cultivars, In 2003 and
2004, six ‘Gala’ trees were selected from a block at the TFREC, Wenatchee, WA, and 45-cm sections of
branches were infested with a range of C. verbasci population densities. Regression analysis of data from
both years indicated that the economic threshold for ‘Gala’ is intermediate between that of ‘Golden
Delicious’ and ‘Delicious’.
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_Thresholds/Monitoring
Pheromone Traps Determine Risk of Campylomma verbasci Infestation

S. D. Cockfield and E. H. Beers
Washington State University Tree Fruit Research and Extension Center, Wenatchee, WA

Keywords: Campylomma verbasci, pheromone, trap, economic threshold, sampling, beating tray,
apple, ‘Golden Delicious’, ‘Delicious’

Abstract: Ten ‘Delicious’ and 10 ‘Golden Delicious’ orchards with a history of C. verbasci
damage were sampled for two years to try to validate the use of the “Jong-fall” pheromeone
trapping technique. For 'Delicious', all orchards below the 175 adult/trap threshold in the fall
produced nymph densities <4/tap (the current threshold). Four out of 20 cases were false
positives, and one case was a true positive (high trap catch resulted in high nymph populations).
For ‘Golden Delicious’, four cases fell below the threshold of 125 adults/trap, and three out of
four produced low (near zero) nymph densities. However, there was one false negative, where a
trap catch of 54 adults/trap resulted in a near-threshold (1/tap) nymph density for this cultivar.
This case had greater than 1% fruit injury at harvest. The remaining cases were false positives,
that is, they had nymph densities below threshold. Of these, some had fruit injury above 1% at
harvest. Thus, for ‘Golden Delicious’, the tap threshold was too high to avoid significant fruit
injury at harvest, even afier insecticide treatments and thinning the damaged fruit.
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Biological Control
Biological Control of Pear Psylla in Areawide Organic Insect Pest Management

Tara M. Madsen and John E. Dunley
Washmgton State University Tree Fruit Research and Extension Center, Wenatchee, WA

Keywords: pear psylla, Cacopsyila pyricola, biological control, natural enemies, organic pest
management

Abstract: Baseline density and diversity of predatory insects, their spatial distribution, and levels
of predation were examined in pear orchards under organic, soft, and conventional pest
management. Predator densities were monitored at a large scale as part of the Peshastin Creek
Areawide Organic Project and at a smaller scale on transects, and predation levels were
monitored with sentinel prey. Preliminary results show that, although there were low predator
densities in all programs, predators appear to be more numerous in orchards under organic and
soft pest management. In all programs predator density was higher outside the orchards, and the
species composition tended to be different inside and outside the orchards. Early data on
predation levels suggest that they were affected by distance from untreated native vegetation.
The study will be continued in 2005.

Biological Control
An Evaluation of Cyd-X® in Pennsylvania Orchards for Codling Moth Control

Larry Hull and Greg Krawczyk
Penn State University, Fruit Research and Extension Center, Biglerville, PA

Keywords: Cydia pomonella, codling moth, Grapholita molesta, oriental fruit moth,
granulovirus, biological control, mating disruption, pome orchards

Abstract: Large block trials were conducted in Pennsylvania apple orchards during 2004 to evaluate the
biological activity of the granulovirus, Cyd-X® (Certis), against the codling moth (CM), Cydia
pomonella. In addition, laboratory bioassays were conducted to evaluate the biological activity of this
granulovirus against the oriental fruit moth (OFM), Grapholita molesta. In the large block studies the
following treatments were evaluated: 1) conventional insecticides, 2) Cyd-X — 1% brood CM only,
conventional insecticides — 2™ brood, 3) Cyd-X — both broods of CM, and 4) Cyd-X — both broods plus
Isomate CM/OFM TT (CBC America). All Cyd-X applications, except the initial application during 1%
brood of CM, were applied with the alternate row middle system of spraying. The combination of Cyd-X
plus Isomate CM/OFM TT was the most effective treatment in reducing CM fruit injury at harvest (0.3%)
followed in order by the conventional insecticide (0.5%), Cyd-X - 1% brood only, conventional
insecticide ~ 2™ brood (1.6%), and the Cyd-X — both brood treatment (5.0%). Even though the number of
fruit injured by CM was higher on those treatments receiving Cyd-X alone for either brood, a large
percentage of the injured fruit exhibited only “stings” or shallow entries (<6.25 mm). The amount of
rainfall recorded during the course of the study was over 41 cm (above normal), In the laboratory diet
surface bioassays using neonate CM and OFM, Cyd-X was found to be equally active against both CM
and OFM.
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Biological Control
The Efficacy of Granulosis Virus (Virosoft CP4®) in Canadian Apple Orchards

Kathryn Carter', Charles Vincent?, Joan Cossentine’
'Ontario Ministry of Agriculture and Food, Simcoe, ON
?Agriculture and Agri-Food Canada, Saint-Jean-sur-Richelieu, QC
*Agriculture and Agri-Food Canada, Summerland, BC

Keywords: Baculovirus, granulosis virus, bioinsecticide, codling moth, Cydia pomonella, organic, apple

Abstract: Codling moth (Cydia pomonella L.) is a major pest of pome fruit in Canada. Organic apple
growers in Canada have few products available for managing codling moth, and as a result many growers
experience high levels of damage in their orchards. The objective of this Canada-wide project is to
evaluate the efficacy of Virosoft CP4® against codling moth populations in the laboratory and the field.
Laboratory studies were conducted in BC to evaluate the effects of oil adjuvants on the efficacy of
Virosoft CP4®. Field trials were conducted in Quebec and Ontario to evaluate the effectiveness of
Virosoft CP4® in the field. Laboratory studies from British Columbia revealed that the addition of oil
adjuvants (Superior 70 oil, fish oil, and soybean oil} did not improve the efficacy of Virosoft CP4®. In
Quebec Virosoft CP4® significantly reduced codling moth (CM) damage in organic apple orchards.
There were no significant differences in the percentage of CM damaged fruit between the blocks that
received sprays every week (total of 7 sprays) versus those that received sprays every second week (total
of 4 sprays). The addition of Surround (2003) or soya oil {2004) to Virosoft did not improve the efficacy
of the product. Field trials in Ontario showed that fruit treated with Virosoft CP4® had higher levels of
codling moth damage than those that were treated with organophosphates.

Biological Control

Optimizing the Use of the Codling Moth Granulovirus: Effects of Application Rate and Frequency of
Spraying on Control of Codling Moth Larvae in Pacific Northwest Apple Orchards

L. A. Lacey', S. Arthurs', H. L. Headrick', and R. Fritts, Jr.
'USDA-ARS, Yakima Agricultural Research Laboratory, Wapato, WA
*Certis USA, Clovis, CA

Keywords: codling moth, Cydia pomonella, granulovirus, apple, application frequency, application rate

Abstract: Granulovirus targets larvae before or during initial entry into fruit and provides growers with an .
option for CM control that is safe to humans and natural enemies. Our objectives for the 2004 field season
were to assess full-season virus programs adopting different application rates (1, 3, or 6 oz/acre) and
spray intervals (7, 10, or 14 days) in an experimental orchard and to compare different rates of virus (1, 2,
or 3 oz/acre) applied weekly to Guthion in a conventionally managed orchard heavily infested with CM.
Virus applications did not reduce fruit damaged by CM, but there were significantly fewer deep entries
and surviving larvae among virus-treated fruit. The vast majority of damage was in the form of shallow
stings and larval mortality was consistently high. Higher doses and shorter application intervals resulted
in consistently fewer deep entries and higher mortality rates. In the half-acre commercial plots treated
with virus, there was less CM damage compared with untreated areas, but more compared with Guthion-
treated areas. Rates of CM mortality in virus-treated plots were similar to those observed in individual
trees sprayed with equivalent rates of virus in the previous study. Data from interception traps showed far
fewer moths in virus-treated and Guthion-treated plots compared with untreated areas. The dosage and
application frequency of virus that provide acceptable control will depend largely on the localized
pressure of codling moth.
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Biological Control

Using Mulches to Improve the Efficacy and Persistence of Insect Specific Nematodes for Control of
Overwintering Codling Moth

L. A. Lacey’, D. Granatstein?, H. L. Headrick', R. Fritts, Jr.* and S. Arthurs’
'"USDA-ARS, Yakima Agricultural Research Laboratory, Wapato, WA
2Washington State University Tree Fruit Research and Extension Center , Wenatchee, WA
*Certis USA, Clovis, CA

Keywords: codlihg moth, Cydia pomonella, entomopathogenic nematodes, Steinernema carpocapsae,
Steinernema feltiae, apple, mulch

Abstract: The overwintering stage of codling moth (CM), cocooned larvae within hibernacula, is a difficult
stage to kill using most conventional approaches. In the fall, winter, and early spring this stage represents the
entire CM population and is virtually a captive audience if an effective means of contro! could be harnessed
against it. The elimination or reduction of the CM at this time would provide significant protection to fruit
early in the following growing season. Entomopathogenic nematodes are capable of controlling overwintering
cocooned CM larvae when moisture is maintained and temperatures are 60°F and above. Sustained moisture
that is favorable for nematode survival is enhanced in orchards where mulch such as wood chips is placed
beneath trees. Applications of infective juveniles (1Js) of two commercially available species of nematodes,
Steinernema carpocapsae and S. feltive, were made in an experimental orchard using a backpack sprayer and
rates of 0.4 and 1 billion 1ls/acre. Mortality of sentinel cocooned CM larvae in mulch plots was significantiy
higher than that in bare ground plots. At the lower rate S. carpocapsae produced significantly lower mortality
in larvae in mulch plots than 8, feltiae. Application of the higher rate resulted in fair control of CM larvae by S.
Jeltiae in the bare ground plots ostensibly due to its more rapid host-seeking ability, In the mulched plots both
EPN species produced significantly higher mortality in CM larvae than in bare plots.

Biological Control
Biological Control of Codling Moth: Parasitoid Releases in Walnuts, Apples, Pears

Janet Caprile' and Nick Mills®
"University of California Cooperative Extension, Contra Costa County, CA
*Department of Insect Biology, University of California, Berkeley, CA

Keywords: codling moth, biological control, Cydia pomonella, parasitoids, Mastrus ridibundus,
apple, pear, walnut

Abstract: Mastrus ridibundus, a codling moth parasitoid from central Asia which attacks the
overwintering stage of codling moth, were released in 16 apple, pear or walnut orchards over a 6-year
period (1998-2003). Both tree band and pheromone trap counts indicate a suppression of the
overwintering codling moth populations for 2 or more years following the releases into walnut orchards.
Parasitism rates varied from 0-34% over the 6-year study and were affected by the codling moth
population in the orchard as well as the band trap collection dates. The overwintering codling moth flight
was suppressed in walnuts for two to three seasons after the initial release. Codling moth damage in
walnuts was reduced in the two seasons following releases and increased again following seasons with no
or very small releases; the degree of damage varied by variety. This work suggests that Mastrus may be
able to “naturalize” and provide satisfactory codling moth control in some of the less susceptible walnut
varieties but may require annual or bi-annual augmentation in more susceptible varieties. Mastrus was not
able to provide an acceptable level of control in apple or pear orchards.
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. Biological Control

Impact of Several Neonicotinoid Insecticides on the Pear Psylla Predator, Deraeocoris brevis, in
the Laboratory

Deborah J. Brooks, Dong-Soon Kim and Helmut Ried}
Oregon State University Mid-Columbia Agricultural Research and Extension Center, Hood
River, OR

Keywords: bioassays, Deraeocoris brevis, neonicotinoids

Abstract: Acute topical toxicity of neonicotinoid insecticides on the predacious mirid, Deraeocoris brevis,
was studied in the laboratory. D. brevis adults, second instar nymphs as well as eggs were treated in a
Potter spray tower at the full and at the 10% field rate. The untreated check was sprayed with distilled
water. In tests with adults and nymphs, mortality was assessed 24, 48, 96 h after treatment. At the full
field rate, all insecticides caused high adult and nymph mortality with acetamiprid being less toxic than
the other neonicotinoid insecticides. Even the 10% field rate caused considerable mortality with
acetamiprid and thiacloprid being less toxic to nymphs and adults than imidacloprid and thiamethoxam.
In egg tests, egg mortality and nymph mortality after egg hatch were assessed. Acetamiprid interfered less
with egg hatch and subsequent nymph survival than the other neonicotinoids. Results suggest that
neonicotinoid insecticides are disruptive and that D. brevis would not be able to survive treatments at full
field rate.
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Resistance Management

Resistance to Sex Pheromone Mating Disruption by Codling Moth?
Is There a Trend Toward More Mating?

Alan Knight
USDA, ARS, YARL, Wapato, WA

Keywords: Cydia pomonella, apple, pear ester, monitoring, sex pheromone

Abstract: The mating status of female codling moths within apple orchards treated with sex pheromones
for mating disruption has been monitored since 1992 in Moxee and since 2000 in Brewster, These
orchards have been treated with sex pheromones every year since 1991. Populations have been monitored
with the use of passive interception traps, light traps, and sticky traps baited with the pear ester. Orchards
have been treated with various rates of hand-applied dispensers, widely spaced clusters of dispensers or
aeroso] emitters, and microencapsulated formulations. Data are summarized for both the first and second
moth flights. Prior to 2000, the proportion of mated females during the first flight in Moxee was <0.6 and
during the second flight was <0.8, Since 2000 mating rates have increased to >0.85 and >0.95 in the two
flight periods, respectively. Similarly, the proportion of mated females in Brewster in 2000 was 0.7 and
0.8 for the two flights. Over the past four years there has been a positive trend in the proportion of mated
females in these orchards and during 2004 >0.96 females were mated in both flights. In 2002 I evaluated
the mating success of tethered females from the Moxee orchards, from another orchard that has never
been treated with sex pheromone, and from a laboratory colony in screened field cages with releases of
males. No difference in mating was found among these populations. However, differences in the
behaviors of females among populations were not addressed in these studies. Several potential
mechanisms associated with mating success in codling moth will be discussed.

Resistance Management

Codling Moth Control in Oregon’s Hood River Valley: Is it Resistance, Poor Timing, or Less Effective
"~ Control Programs?

Allison Walston and Helmut Riedl
Oregon State University Mid-Columbia Agricultural Research and Extension Center, Hood River, OR

Keywords: codling moth, apple, pear, organophosphates, resistance, azinphosmethyl, bioassay, phenology

Abstract: Pear and apple orchards in Oregon’s Hood River Valley have experienced increasing amounts of
codling moth damage in the last two seasons. Working with concerned growers and fieldmen, experiments
were conducted to determine if resistance to organophosphates (OP) was evident in the valley. Topical
bicassays were conducted on male moths collected with pheromone traps in problem orchards where resistance
was a concern. Four out of five orchards surveyed exhibited an increase in resistance to azinphosmethyl
compared to a susceptible population. Other insecticides such as phosmet and the neonicotinyls will be
examined in 2005 for cross-resistance. Potential cross-resistance to insecticides that do not have adulticidal
activity, such as the insect growth regulators, will be examined by treating reactivated diapausing larvae.
Growers’ spray records and pack-out reports were also collected to determine if increased amounts of codling
moth damage were a result of poor management practices, incorrect timing of sprays or ineffective control
programs. A codling moth egg survey was conducted to help validate the current phenology model and to
correlate trap catches to egg laying. Changes in flight patterns within the first codling moth generation have
been observed for the past few years. Population density maps were also created using GIS and extensive
trapping data from fieldmen to indicate “hot-spots” throughout the valley. Future plans are to create real-time
maps to indicate when populations are increasing in a given area and how they change numerically from year
to year under different management programs.
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Resistance Management
Management of Organophosphate-Resistant Codling Moth in the Field

John E. Dunley, Tara M. Madsen and Bruce M. Greenfield
Washington State University Tree Fruit Research and Extension Center, Wenatchee, WA

Keywords: codling moth, Cydia pomonella, resistance management, organophosphate resistance

Abstract: A survey of organophosphate resistance was conducted in 2003 to determine levels of azinphosmethyl
resistance in codling moth throughout Washington State. Resistance was examined by topically treating field-
collected males (captured in pheromone traps) with several concentrations of a selected insecticide. Insecticides
examined included azinphosmethyl, esfenvalerate, chlorpyrifos, and acetamiprid. Levels of azinphosmethyl
resistance were found to be low to moderate in most fruit-growing areas of the state. However, a population near
Manson, WA, was particularly high (8-10 fold resistance). In 2004, field efficacy trials were conducted in Manson
to determine the abilities of several insecticides to control azinphosmethyl-resistant codling moth. Several codling
moth control programs were applied to large plots and fruit was evaluated for infestation following each generation.
Treatments included azinphosmethyl (2 applications per generation at 3 Ib), acetamiprid (2 apps/gen at 3.4 oz),
thiacloprid (2 apps/gen at 6 0z), chlorpyrifos (2 apps/gen at 2 1b), esfenvalerate (2 apps/gen at 14.5 oz), spinosad
(2 apps 1% gen, 3 apps 2™ gen, all at 6 0z), and a novaluron/acetamiprid tank-mix (1 app/generation, novaluron at
40 oz, acetamiprid at 3.4 oz). Codling moth pressure was moderate in this orchard in 2004, and azinphosmethyl
resistance was determined to be 5-fold. All programs maintained damage at harvest at less than 0,3%. It appears
that, at this point in time, potential cross-resistance between azinphosmethyl and acetamiprid (or thiacloprid) does
not impact cedling moth control.

Resistance Management
Insecticide Resistance in Obliquebanded Leafroller, 1997-2004

Jay Brunner, Mike Docir and John Dunley
Washington State University Tree Fruit Research and Extension Center, Wenatchee, WA

Keywords: insecticide, resistance, cross-resistance, obliquebanded leafroller, Choristoneura rosaceana,
Tortricidae, Washington, apple, azinphosmethyl, spinosad, methoxyfenozide

Abstract: Insecticide resistance in various field-collected populations of obliquebanded leafroller (OBLR) was
surveyed in 1997, 2007 and 2004. A susceptible laboratory colony was evaluated for tolerance to azinphosmethyl,
spinosad and methoxyfenozide during each of the bioassay periods. Field-collected populations were initially
screened for resistance to all three insecticides, azinphosmethyl, spinosad and methoxyfenozide. Resistance ratios
were determined by comparing the baseline L.Csq of the susceptibie colony with LCs, value of each insecticide for
each field population. Each field population was then analyzed for azinphosmethyl mediated cross-resistance to
either spinosad or methoxyfenozide. Nearly every population of OBLR collected in the field since 1997 had some
level of resistance to azinphosmethyl with the exception of one population collected from a non-commercially
managed orchard. The average LCsy from the laboratory colony was 7.0 ppm (range 3.1-12.2 ppm), LCsos from 24
commercially managed orchards ranged from 30.7-290.5 ppm. Interestingly, the insect growth regulator
methoxyfenozide had fairly well correlated cross-resistance to azinphosmethyl prior to widespread use of this new
insecticide chemistry. The average LCsy from the laboratory colony was 1.44 ppm {range (.45-2.86), but in 1997,
2001 and 2004 field collected populations had LCso values ranging from 5.7-11.8 (2 orchards), 9.7-28.1 (5 orchards)
and 2.93-11.0 {6 orchards), respectively. Although cross-resistance was noted initially with methoxyfenozide, it did
not appear that resistance levels have changed significantly within geographic regions between 1997-2004. Initial
spinosad bioassays were conducted in 2001. The average LCsp from the laboratory colony was 0.3 ppm (range 0.13-
0.50}. In 2001, it was apparent that azinphosmethyl mediated cross-resistance was not a concern as LCsq values from
azinphosmethyl resistant populations ranged from 0.19-0.62 (8 orchards). However, in 2004 LCs, values from field-
collected populations ranged from 0.46-1.82 (10 orchards). This represented a significant shift in the susceptibility
of some field-collected populations, and it appeared that those populations of OBLR have become more tolerant to
spinosad since it§ introduction,

3-7 January 20035, Hilton Hotel, Portland, OR %« Publ. by Washington State Univ., Pullman, Washington
Page 12



Chemical Control/

New Products

Norm McKinley, moderator







Abstracts of the 79" Annual Western Orchard Pest & Disease Management Conference

Chemical Control/New Products
Seasonal Efficacy Trials for Control of Codling Moth in Pears

R. A. Van Steenwyk, R. M. Nomoto, S. K. Zolbrod and E. M. Davis
Dept. of E.S.P.M., University of California, Berkeley, CA

Keywords: codling moth, pears, miticides, insecticides, twospotted spider mite, European red mite, pear
psylla, western flower thrips, San Jose scale, western predatory mite, Novaluron, Assail, Diamond,
Acramite, Kanemite, Petro-Canada oil, Volck Supreme oil

Abstract: Field trials were conducted to evaluate new insecticides/miticides for codling moth (CM),
twospotted spider mite (TSM), European red mite (ERM), and pear psylla nymph (PP) control. A crop
destruct trial showed that Novaluron combined with Assail followed within three weeks by Novaluron
alone applied for both CM flights had very similar CM infestation levels to the grower standard and did
not flare-up PP. A large plot speed sprayer trial showed that Diamond at 6.6 1b had very low CM
infestation and the lowest total PP and TSM populations of all the experimental treatments. Novaluron at
80 oz also had low CM, PP and TSM populations but Novaluron produced unacceptable phytotoxicity.
The evaluation of newly registered and unregistered miticides showed that Kanemite at 31 oz without oil
and Acramite provided good TSM and ERM control, but also flared-up PP. Two large plot speed sprayer
trials of various weights (carbon length) and volumes of Petro-Canada oil showed there to be little
difference in fruit finish ratings among the treatments with nearly blemish-free fruit. Petro-Canada oils
provided as good or better control of both TSM and ERM than Volck Supreme oil or the grower practice.
However, Petro-Canada oils were not as effective in control of PP as Volck Supreme oil or the grower
practice.

Chemical Control/New Products
Insecticide Evaluations for Codling Moth Control in Pear and Apple

Keith R. Granger, Jay F. Brunner, John E. Duniey and Michae! D. Doerr
Washington State University Tree Fruit Research and Extension Center, Wenatchee, WA

Keywords: codling moth, Cydia pomonella, apple, pear, chemical control, insecticide, Diamond, Rimon,
difluorobenzamide, Calypso, thiacloprid, Assail, acetamiprid

Abstract: Tests conducted in 2004 with acetamiprid, clothianidin, difluorobenzamide and thiacloprid
included bioassays to evaluate their ability to prevent codling moth (CM) eggs from haiching and field
trials to evaluate efficacy of formulations, rates and application intervals against CM. A statistically
significant concentration-based effect was noted with each of the neonicotinyl! insecticides (acetamiprid,
clothianidin and thiacloprid) in both residual and topical bioassays. A comparison af Jethal concentrations
indjcated that the LCsgs in the topical bioassays were significantly lower than in the residual bioassays
suggesting that the products would be more toxic to eggs that were exposed topically. Bioassays with
difluorobenzamide indicated that the product was highly toxic to CM eggs if the eggs were exposed
topically or residually. Acetamiprid, thiacloprid and difluorobenzamide all provided good CM controi
when used alone or in program combinations with other available products in fieid trials against CM.
Clothianidin did not provide the same level of CM control as the other products. A fank-mix tactic
combining the use of a neonicotinyl (acetamiprid, clothianidin or thiacloprid) with an insect growth
regulator (IGR) (difluorobenzamide or methoxyfenozide) was consistently effective in reducing CM fruit
injury in both pear and apple. The tank-mix application was applied once per CM generation
(350/1350DD) and was preceded by an oil (1%) application in each generation (200/1200DD).
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Chemicat Control/New Producis

Managing Codling Moth in Southern Oregon Pear Orchards: Neonicotenoids, Novaluron, and Granulosis
Virus

Richard J. Hilton, Jesse M. Benbow and Philip VanBuskirk
OSU-Southern Oregon Research and Extension Center, Central Point, OR

Keywords: Calypso, thiacloprid, Clutch, clothianidin, Assail, acetamiprid, Rimon, novaluron, Cyd-X,
granulosis virus, mating disruption, codling moth, Cydia pomonella, pear

Abstract: In replicated field trials conducted at the Research Center, several products and spray timings
were evaluated for control of codling moth. Two formulations of novaluron were tested, the 7.5 WDG
which had been used previously and a 0.83 EC. Both formulations gave excellent conirol of codiing moth,
better than Imidan. The novaluron (Rimon) 0.83 EC was also combined with Imidan and provided very
good control of codling moth when applied on a three week interval. This combination was also tested
with only two sprays per season (one spray per codling moth generation) and was equal to five
applications of Imidan, although there was significantly more early season damage with the combination.
A rotation of Imidan and Assail was equivalent to Imidan by itself. Clutch by itself or in a rotation with
Imidan did not provide as good control of codling moth as the Imidan by itself, In another trial Calypso
was eguivalent to Imidan, Cyd-X applied every week and a half controlled codling moth entries as well as
Imidan applied every three weeks. Mating disruption was employed in a 1.2 acre block under high
pressure and the addition of Cyd-X significantly improved control of codling moth. The DA (pear ester)
kairomone lure was used for monitoring codling moth at the research orchard and in grower blocks;
comparisons with other Jures and the effect of trap design will be discussed.

Chemical Control/New Products

Efficacy and Field Longevity of Insecticides Used for Codling Moth

Chuck A. Ingels, Robert A. Van Steenwyk, Steven C. Welter, and Frances Cave
University of California Cooperative Extension, Sacramento County

Keywords: Guthion, azinphosmethyl, Imidan, phosmet, Danitol, fenpropathrin, Assail, acetamiprid,
Intrepid, methoxyfenozide, Success, spinosad, codling moth, Cydia pomonella, pear, chemical control,
insecticide, resistance, assay, bioassay

Abstract: Sets of four Bartlett pear trees were sprayed with a handgun applicator one time each with one
of 5 insecticides, so a total of 20 trees was sprayed on one date (18 May). Five other sets of 4 trees were
similarly sprayed at weekly intervals, for a total of 5 wks. Therefore, 100 trees were sprayed (5 products x
5 wks x 4 trees). Fruit were harvested the day after the last spray, and 2 lab-reared larvae placed on each
fruit were evaluated for mortality after 5 days of exposure. Guthion resulted in nearly complete mortality
until 21 days after treatment (DAT), Imidan declined 14-21 DAT, Danitol was slightly less effective but
never declined, Assail declined somewhat from day 7 on, and Intrepid (which alsc has ovicidal activity)
had low mortality on all dates. Additional fruit were harvested 2 weeks after the last spray and Assail-
treated fruit were subjected to lab-reared larvae and larvae from field-collected moths with high Guthion
resistance (0.985 pg/ul). Mortality of lab-reared larvae at 0, 7, and 14 DAT was 65%, 46%, and 57%,
respectively, compared to 20%, 10%, and 0% for field larvae. In another field study, trees were sprayed
once and 2 lab-reared larvae were placed on each fruit weekly and evaluated after 1 day of exposure.
Larval mortality from Guthion, Imidan, and Danitol did not differ significantly through 14 DAT, but
Imidan was slightly more effective at 7, 14, and 21 DAT. Assail and Success performed relatively poorly
throughout the trial.
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Chemical Control/New Products

Evaluation of Reduced-Risk Alternative Control Programs for Insect Pests of Apple and Their Potential
Impact on Beneficial Insects

Kathryn Carter', C. Scott- -Dupree’, D. Pree® and R. Harris®
"University of Guelph Dept. of Enwronmenta} Biology-Pome Fruit IPM, Ontario Ministry of Agnculture
and Food, Simeoe, ON
*University of Guelph Dept. of Environmental Biology, Guelph, ON
*Southern Crop Protectlon and Food Research Center, Agriculture and Agri-Food Canada, Vineland
Station, ON

Keywords: plum curculio, codling moth, apple maggot, reduced-risk, pesticide, Surround, Assail,
beneficial insect, apple

Abstract: In 2003, there were 18,000 acres of apples grown in Ontario with a farm gate value of 365
million, making it one of the most important fruit crops in the province. Currently, the Ontario apple
integrated pest management (IPM) program relies heavily on the use of organophosphate (OP)
insecticides to manage several key economic insect pests of apple. In general, OP insecticides are
considered to be highly toxic to beneficial insects that play an important role in suppressing insect pests in
apple orchards. Reduced-risk alternative insecticides are registered in the US, however these products are
not currently registered for use in Canada. The objectives of this project are 10 1) assess the efficacy of
reduced-risk alternative control products in various pest management programs for insect pests of apples
in Ontario and 2) evaluate the impact of these reduced-risk programs on beneficial insects and mites
found in apple orchard ecosystems. In 2004, field trials were conducted in five commercial orchards in
Ontario where 4 insecticide programs (3 reduced-risk programs and 1 conventional program) were
compared using a randomized complete block design, with each orchard representing a replicate. Growers
applied the treatments with airblast sprayers based on the results of crop monitoring. Preliminary results
suggest that reduced-risk pesticide programs provided effective control of plum curculio, codling moth
and apple maggot. The pesticide treatments tested did not appear to have an effect on beneficial insects.

Chemical Control/New Products
The Addition of the Pear Ester to Improve Insecticidal Control of Codling Moth

Alan Knight
USDA, ARS, YARL, Wapato, WA

Keywords: Cydia pomonella, apple, pear, pest management, kairomone, sex pheromone

Abstract: The pear ester, ethyl (2E, 42)-2, 4-decadienoate, is a potent kairomone attractant for codling
moth adults and larvae. Studies have demonstrated its utility in monitoring adult populations in walnut,
apple, and pear. More recently, the pear ester has been used in several ways to directly control codling
moth. These have included the use of baited killing stations, hand-applied and microencapsulated
formulations for mating disruption, and microencapsulated formulations to disrupt oviposition and as an
adjuvant to enhance larval mortality. Data for each of these uses of pear ester will be presented and
discussed during my talk.

5-7 January 2005, Hilton Hotel, Portland, OR * Publ. by Washington State Univ., Pullman, Washington
Page 15




Abstracts of the 79" Annual Western Orchard Pest & Disease Management Conference

Chemical Control/New Products
Codling Moth Control in Walnuts with Reduced Risk Insecticides

W.W. Coates', R.A. Van Steenwykz, R.M. Nomoto® and $.K. Zolbrod?
"University of California Cooperative Extension, San Benito County, Hollister, CA
Dept. of E.S.P.M., University of California, Berkeley, CA

Keywords: codling moth, Cydia pomonella, navel orangeworm, Amyelois transitella, walput aphid,
Chromaphis juglandicola, walnut, Guthion, azinphosmethyl, Penncap-M, methyl parathion, Assail,
acetamiprid, Entrust, spinosad, Warrior, lambda-cyhalothrin, Cyd-X, granulosis virus, Lorsban,
chlorpyrifos, chemical control, insecticide

Abstract: A trial was conducted in Hollister, CA, to evaluate reduced risk insecticides for control of
codling moth (CM) in English walnuts. Treatments were applied at about 300 degree-days (DD} and 650
DD into the 1st and 2nd CM flights. Cyd-X treatments received a supplemental Cyd-X spray on¢ week
Jater. Qil was added to Cyd-X, Assail and TD-2472. Excellent control of both CM and navel orangeworm
at harvest was achieved by all treatmenis. Treatments included Assail, Assail/Penncap-M, Guthion,
Warrior, Cyd-X, Cyd-X plus Entrust, TD-2472, DPX Exp. 01, GF-968 and Lorsban/Penncap-M. Walnut
aphid infestation was similar to the untreated control except for two rates of DPX Exp. 01 and Entrust
alone which were significantly higher.

Chemical Control/New Products

Complete Versus Alternate Row Middle Applications of Insecticides for Internal
Lepidoptera Control

Larry Hull and Greg Krawczyk
Penn State University, Fruit Research and Extension Center, Biglerville, PA

Keywords: Grapholita molesta, oriental fruit moth, Cydia pomonelia, codling moth, insecticides, alternate
row middle spraying, apple

Abstract: A large plot study was designed to evaluate different insecticides (Imidan® [phosmet],
Calypso® [thiacloprid], and Assail® [acetamiprid]), applied using two methods of applications —
alternate row middle (ARM) and complete (both row middles) sprays for their ability to control both the
oriental fruit moth (OFM), Grapholita molesta, and the codling moth (CM), Cydia pomonella. All
insecticide treatments were applied with an airblast calibrated to deliver 100 gpa for complete sprays.
Three complete applications were made at ~14-day interval versus six ARM applications at =~7-day
intervals for each treatment except the Assail treatment, which was applied with only the ARM methed.
In addition, the residual larvacidal and ovicidal activity of each treatment against both CM and OFM was
measured in a series of weekly fruit bioassays during the course of the study. There was no difference in
OFM fruit injury at harvest when applying complete or ARM applications for Imidan, but the complete
applications were more effective than ARM for Calypso. In addition, Imidan (3 Ib/acre) was more
effective than Calypso (4 fl oz/acre), regardless of method of application, and Assail (2.5 fl oz/acre) was
more effective than Calypso when applied as ARM applications. The residual fruit bioassays showed that
fruit collected from the most recently sprayed side of the tree was more effective against both CM and
OFM larvae than fruit collected from the unsprayed side of the tree when using the ARM method of
application; whereas, complete applications gave better control of both CM and OFM than ARM
applications, especially when fruit were collected from the unsprayed side of the tree.
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Chemical Control/New Products

Comparison of Different Spray Schedules for Control of Oriental Fruit Moth in New York
Apples, 2004

David Combs and Harvey Reissig
Cornell University, New York State Agriculture Experiment Station, Geneva, NY

Keywords: oriental fruit moth, Grapholita molesta (Busck), Imidan, Phosmet, apple, chemical
control, insecticide, spray timing

Abstract: Three different spray schedules were tested at various times against the three
generations of oriental fruit moth to determine the best control strategy. Imidan was applied to
drip using a handgun sprayer at 1) every two weeks; 2) one spray for each brood; or 3) two
sprays against the second and third broods. The seasonal applications gave the best control, while
spraying once per generation and twice for the second and third generations did not adequately
control populations and yielded similar results. All three programs controlled oriental fruit moth
better than the untreated control plot.

Chemical Control/New Products
Chemical Control of Navel Orangeworm in Almonds

Bradley S. Higbee
Paramount Farming Company, Bakersfield, CA

Keywords: Amyelois transitella, navel orangeworm, almond, Imidan, phosmet, permethrin,
Intrepid, methoxyfenozide, Stealth, leafroliers, oriental fruit moth

Abstract: This trial was conducted in the lower San Joaquin Valley, near Bakersfield, CA, to
compare the efficacy of a conventional treatment (Imidan/permethrin), an IGR (Intrepid), and a
navel orangeworm (NOW) oviposition disruptant (Stealth) to control plots receiving no
treatment. Plot size was 10 or 20 acres and treatments were replicated four times in a semi-RCB.
Intrepid applied in late April (400 dd), at 1% hullsplit (July 6), and 2 weeks after hullsplit had
significantly less NOW and leafroller damage at harvest compared to control, Stealth, and
. Imidan/permethrin treatments, and reduced NOW damage 70 to 75% compared to control plots.
The Imidan/permethrin treatment resulted in a 50% reduction in damage relative to control plots.
The Intrepid and Imidan/permethrin treatments both significantly reduced damage from oriental
fruit moth compared to control plots.
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Chemical Control/New Products
Control of Pear Psylla with Neonicotinyls, and Implications for Resistance

Bruce M. Greenfield, John E. Dunley and Tara M. Madsen
Washington State University Tree Fruit Research and Extension Center, Wenatchee, WA

Keywords: Cacopsylla pyricola, pear psylla, resistance monitoring, neonicotinyls, Actara,
thiamethoxam, Agri-Mek, abamectin, Provado, imidacloprid, bioassay

Abstract: In 2004 a significant increase in resistance to imidacloprid and thiacloprid was detected
in pear psylla, Cacopsylla pyricola, adults from populations sampled from the Wenatchee valley
of Washington. Laboratory bioassays were conducted on both overwintering adult females and
summerform females, using the standard slide-dip technique. Further bioassays were performed
on the nymphal stage using leaf-disc residual bioassay methods. The results from nymph
bioassays confirmed the levels of resistance found in adult bioassays. Field efficacy trials were
conducted using the neonicotinyls, and results from these trials indicated that nymphs are still
managed by standard rates and timings.

Chemical Control/New Products

Field Efficacy of Neonicotinoids and Spinosad for Control of Western Cherry Fruit Fly in Tart
Cherry

Diane G. Alston _
Utah State University Department of Biology, Logan, UT

Keywords: Rhagoletis indifferens, western cherry fruit fly, Utah, Prunus cerasus, sour cherry,
insecticides, imidacloprid, Provado, thiacloprid, Calypso, spinosad, Success, GF-120 NF
Naturalyte fruit fly bait, fruit injury, adult trap capture, mite population stimulation, hormoligosis

Abstract: Neonicotinoid and spinosad insecticides were efficacious in controlling western cherry
fruit fly in six tart cherry orchard trials conducted from 2000-2004. The neonicotinoids were
effective when applied at 14-day intervals while the spinosad products required 7-day application
intervals to maintain fruit fly control. The neonicotinoids, Calypso and Provado, only moderately
suppressed adult densities, but prevented larval infestation of fruit equal to Guthion. Spinosad
performed similarly to Guthjon in killing adults and preventing fruit injury. GF-120 NF
Naturalyte bait suppressed adult populations up to one month postharvest. Multiple applications
of neonicotinoids stimulated phytophagous mite densities in some trials.
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Chemical Control/New Products
Fruit Flies—From Lab to Field

S. K. Zolbrod, R. A Van Steenwyk, E. M. Davis and R. M. Nomoto
Dept. of E.S.P.M., University of California, Berkeley, CA

Keywords. walnut husk fly, olive fruit fly, walnuts, olives, chemical control, reduced risk
insecticides, Malathion, GF-120, Success, Danitol, organophosphate

Abstract: Laboratory trials were conducted on olive fruit fly (OLFF) and walnut husk {ly (WHE).
In both species, Malathion and GF-120 had very good efficacy. A GF-120 longevity trial with
WHF was conducted and mortality decreased rapidly. A WHF density experiment with GF-120
was conducted and there was a decrease in mortality with increasing density. From these
laboratory results, field studies were conducted in olive and walnut orchards. Two rates of
Danitol were tested with Success and GF-120 in olives. Danitol caused immediate OLFF
mortality at 0 DAT and closely resembled laboratory data. However, Success and GF-120 were
not as effective. Field trials for WHF were conducted in four walnut growing regions in northern
California. High, medium and low population management strategies were investigated. All
conventional and reduced risk insecticides provided significantly Jower WHF infestation than the
untreated control. Under moderate 1o high populations, organophosphate insecticides were found
1o be more cost effective than the reduced risk insecticides. However, under low population
pressure the application of GF-120 was comparable to OP pesticides.

Chemical Control/New Products
Small-Plot and On-Farm Evaluation of New Fruit Fly Controls

Larry Gut, Kirsten Pelz, and John Wise
Michigan State University, East Lansing, Ml

Keywords: cherry fruit fly, apple maggot fly, attract-and-kill, bait sprays, attractant, ammonium -
acetate, spinosad, thiamethoxam, thiacloprid, Guthion, Calypso, Actara, Assail, Provado, GF-120

Abstract: Over the past few years we have been evaluating various options for control of eastern cherry
fruit fly and apple maggot. In replicated small and Jarge plot trials, several neonicotinoids have reduced
infestation to a level equivalent to that achieved using the industry standard, Guthion. Calypso and Actara
have consistently controlled both fruit fly species. On-farm trials have indicated that Assail is a reliable
option for apple maggot control. Provado has been highly effective against cherry fruit fly, but results of
small-plot trials have been mixed with respect to apple maggot control. In on-farm trials in 2004, apple
maggot control was achieved with three applications of Provado. In a series of small-plot trials, weekly
applications of GF-120 lowered infestation compared to untreated or bait-only control plots. However,
fruit infestation was not completely prevented. Behavioral observations indicated that the bait acted as an
arrestant, rather than an attractant. In 2004, a study was conducted aimed at making GF-120 attractive to
CFF in order to achieve the very high level of control demanded by the zero tolerance for wormy fruit.
The number of flies observed visiting treated foliage was significantly increased by the addition of 5%
and 10% ammonium acetate. The presence of the attractant in GF-120 also appeared to entice flies to visit
and feed on droplets,
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Chemical Control/New Products
Cherry Fruit Fly Control with GF-120 NF Bait

Timothy J. Smith and Esteban Gutierrez
Washington State University Extension, North Central Washington, Wenatchee, WA

Keywords: cherry fruit fly, Rhagoletis indifferens Curran, bait, GF-120, spinosad

Abstract: The GF-120 NF bait (a.i. spinosad) was tested under pest pressure conditions far in
excess of what is normal in commercial orchards. As in 2003 research, it proved to be highly
effective and did not damage the fruit or foliage. Bait application proved to be an effective,
practical option for organic and conventional growers and appears to be a viable “backyard” tree
CFF treatment. One larva was found in a sample taken from a treated, highly infested tree of
excessive height. This situation was similar to the single larva “failure” in the 2003 trial,
indicating that the bait will not provide 100% control the first year of treatment on trees with
extreme infestation levels. Complete control was attained on all 10 retreated 2003 test trees and
on 20 of 21 sites included in the 2004 rate trials. No larvae were found in any of the trees treated
with reduced rates, despite the capture of adults on traps over the four weeks leading up to
harvest. Further work is required to find the product rate and pest infestation level at which
control is not reasonably dependable.

Chemical Control/New Products
Proper Application of Spinosad Bait (GF-120) to Control Olive Fruit Fly

James R. Stewart and Judy Stewart-Leslie
Pest Management Associates, Exeter, CA

Keywords: GF-120 Naturalyte fruit fly bait, Spinosad, olive fruit fly, Bactrocera (Dacus) oleae

Abstract: As a project for the California Olive Committee, 10 sites of commercial table olives in
the southern part of the Central Valley of California were trapped for olive fruit fly for several
years. Almost all of the sites were treated regularly with GF-120 during the season. In one site in
particular we were able to reduce the trap counts significantly by paying attention to dilution of
not more than 1:1.5 and droplet size of 1/4 inch without changing the active ingredient per acre
or the frequency of application. This likely has significance in the control of other fruit flies.
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Chemical Control/New Products
Orchard Floor Management and Insecticide Timing for Thrips Suppression in Cherries

Holly Ferguson, Tim Waters, Ron Wight and Doug Walsh
Washington State University Irrigated Agricultural Research and Extension Center, Prosser, WA

Keywords: Asana, esfenvalerate, Carzol, formetanate HC], Roundup, glyphosate, Success,
spinosad, insecticide, herbicide, western flower thrips, Frankliniella occidentalis, chemical
control, mechanical control, cherry

Abstract: The effects of chemical and mechanical treatments of the orchard floor on western
flower thrips were examined in a commercial orchard. In addition, an iterative spray trial with
spinosad against thrips was conducted. Pesticide treatments (Carzol, Asana, and Roundup) and a
mowing treatment were accomplished in late April around bloom time. Pesticide and mowing
treatments caused dispersal of thrips into the canopy shortly after treatment. One week after
treatment, canopy thrips counts were lowest in the Roundup and control plots. We conclude that
orchard floor treatments to suppress thrips should not be conducted around bloom time as any
disturbance of the orchard floor causes thrips dispersal into the canopy. In the spinosad spray
trial, a weekly treatment of Success on top of the grower’s spray program was made to two
cherry trees to determine the effects on thrips populations. In successive weeks, previously
treated trees were sprayed again. No effect on thrips was noted, despite the fact that some trees
received six successive applications of spinosad. We conclude that weekly spinosad treatments
are not enough to prevent thrips injury to the cherries due to the low residual of spinosad and the
highly dispersive nature of thrips.

Chemical Control/New Products
Efficacy of Insecticides for Green Apple Aphid

E. Beers and R. Talley
Washington State University Tree Fruit Research and Extension Center, Wenatchee, WA

Keywords: apple aphid, Aphis pomi, flonicamid, F1785, Provado, imidacloprid, Assail,
acetamiprid, Calypso, thiacloprid

Abstract: F1785 (flonicamid) provided slightly slower knockdown of aphids at 2 DAT than the
neonicotinyls, but control was equivalent by 7 DAT. Toxicity to natural enemies of aphids by all
treatments appeared to be low.
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Chemical Control/New Products
Efficacy of Insecticides for Rosy Apple Aphid

~ E. Beers, S. D. Cockfield and R. Talley
Washington State University Tree Fruit Research and Extension Center, Wenatchee, WA

Keywords: rosy apple aphid, Dysaphis plantaginea, Provado, imidacloprid, Assail, acetamiprid

Abstract: The two neonicotinoids tested, Assail and Provado, provided fast knockdown and good
residual control of rosy apple aphid. No effect on predators was noted.

Chemical Control/New Products
Efficacy of Insecticides for Tetranychid Mites

E. Beers and R. Talley
Washington State University Tree Fruit Research and Extension Center, Wenatchee, WA

Keywords: twospotted spider mite, Tetranychus urticae, western predatory mite, Galandromus
occidentalis, Zetzellia mali, apple rust mite, Aculus schlechtendali, Envidor, spirodiclofen,
Acramite, bifenazate, FujiMite, fenpyroximate, Zeal, ctoxazole, Pyramite, pyridaben, Agri-Mek,
abamectin

Abstract: These tests (same treatments) were conducted in two different apple orchards, a
commercial orchard in Mattawa and an experimental orchard in Wenaichee. Both tests had high
populations of twospotted spider mites. Acramite provided fast knockdown and excellent
residual control of the mite populations. Agri-Mek and Zeal also provided good control but not
as good as Acramite. Pyramite and FujiMite were slower still; however, it should be noted that
the rate of Pyramite was below that suggested on the label for this mite species. Envidor was
applied 5 days after the other materials in one test, at the peak population of ca. 170 mites/leaf;
however, by 6 DAT the 18 fl oz rate (with or without oil) had reduced the mites to <l/leaf. In the
second test, Envidor was applied on the same date as the other material and provided good
control by 6 DAT. There was marginal evidence that Agri-Mek, Pyramite and FujiMite were

toxic to predatory mites.
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Chemical Control/New Products
Control of Codling Moth in Organic Pear Orchards

Rachel Elkins', Chuck Ingelsl, Bob Van Steenwykz, and Lucia Varela'
"University of California Cooperative Extension
*University of California, Berkeley, CA

Keywords: Granulosis virus, Cyd-X, Carpovirusine, spinosad, Entrust, oil, mating disruption, codling
moth, Cydia pomonella, Pyganic, pyrethrin, kaolin, Surround, pear

Abstract: Codling moth (Cydia (Laspeyresia) pomonella) (CM) mating disruption (MD) has become the
- standard practice in the California pear industry. Organic growers are currently permitted to utilize only
hand-applied dispensers. In 1991, 2001, and 2003 potentially effective, organically acceptable aiternative
insecticides were tested to supplement CMMD. Various combinations of CMMD and Bacillus
thuringiensis (BT), petroleum-based oils, CM Granulosis Virus (CMGYV), spinosad, pyrethrum and
kaolinic clay were applied in ten replicated trials in Lake, Mendocino, Sacramento and Solano counties.
Trials were either grower or handgun applied and all conducted in orchards with a history of CM damage.
Materials were applied 3-11 times, depending on the trial. In most cases MD alone was the contro]
treatment. Completely untreated controls were included in two trials. Overall results showed that MD
alone provided about 60% added control. MD plus supplemental insecticides provided an average of 69%
control above MD alone and 89% above untreated plots. Of the materials tested, only the commercial
pyrethrum product, Pyganic®, failed to provide significantly more control versus MD alone. Entrust®
simultancously controlied pear slug (Caliroa cerasi) in one trial, while counts of European red mites
(Panonyvchus ulmi) were significantly higher in plots treated with Surround® in two trials, While many
applications may be required in high population orchards, results showed that several new materials are
available to organic pear growers to supplement CMMD.

Chemical Control/New Products
Chemical Control of Thrips

E. Beers, S. Cockfield, and R. Talley
Washington State University Tree Fruit Research and Extension Center, Wenatchee, WA

Keywords: western flower thrips, Frankliniella occidentalis, Assail, acetamiprid, Carzol, formetanate
hydrochloride, Entrust, spinosad, petroleum oil, lime-sulfur, ammonium thiosulfate, ATS, Tide, detergent

Abstract: In a commercial orchard field trial, Carzol provided excellent control of thrips and pansy spet,
although the residues apparently ran out about 2 weeks after application. The next most promising
treatment was a split application of a low rate (1.7 oz/acre) of Assail. This treatment provided good thrips
control after the second of 2 applications and provided control of fruit damage equivalent to Carzol. The
two high rates (100 and 200 gpa) and the low rate (single application at king bloom) provided less
control. In potted tree bioassays, ATS and lime-sulfurtoil had no effect on thrips mortality (3 DAT),
while Carzol, Success and Entrust significantly reduced populations. In a second bioassay, only Carzol
reduced the population significantly in relation to a water check; however, Success and Entrust caused a
(nonsignificant) population reduction. Tide laundry detergent did not reduce thrips populations.
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Biology/Phenology

Using a Novel Marking Technigue to Answer an Old Question: Do Predator Populations in the
Ground Cover Move into the Canopy and Affect Pear Psylla?

Vincent P. Jones, David Horton, Callie C. Eastburn, Tawnee D. Wilburn
Washington State University Tree Fruit Research and Extension Center, Wenatchee, WA

Keywords: pear psylla, Cacopsylla pyricola, ground cover, IPM

Abstract: We used a novel marking technique to mark insects occurring in the ground cover of a
small pear block. Our marking technique used egg white solutions that were applied with a
modified weed sprayer mounted on a four-wheeler, Insects were collected from both the canopy
and ground cover and evaluated for percentage marking. We have processed about half of the
samples (1233 insects so far). We found that 97.5% of the pear psylla predators collected from
the ground cover were marked and 23% of all predators collected from the canopy were also
marked. Overall, about 20% of all Anthocoris and Derageocoris collected from the trees were
marked, indicating they either originated in or visited the ground cover. Other groups were
marked at even higher percentages, but more samples need to be processed to have a reasonable
sample size.

Biology/Phenology
New and Improved Models for OBLR and PLR on Apple

Vincent P. Jones, Jay F. Brunner, Callie C. Eastburn, Tawnee D. Wilburn
Washington State University Tree Fruit Research and Extension Center, Wenatchee, WA

Keywords: obliquebanded leafroller, Choristoneura rosaceana, Pandemis leafroller, Pandemis
pyrusagna, modeling, IPM

Abstract: We present new models for OBLR and PLR occurring on apple in Washington. The
OBLR models use different thresholds than the older models and the PLR model uses the same
thresholds. These models predict the stage-specific phenology of OBLR and PLR and provide
useful information for sampling, pesticide application, and timing of natural enemy activity. The
implications of their use in IPM programs are discussed.
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Biology/Phenology

Biology, Monitoring and Management of the Consperse Stink Bug, Euschistus conspersus: Can We Use
Pheromone-Based Killing Stations?

Christian H. Krupke, Jay F. Brunner and Vincent P. Jones
Washington State University Tree Fruit Research and Extension Center, Wenatchee, WA

Keywords: consperse stink bug, Euschistus conspersus, fenpropathrin, Danitol

Absiract: The consperse stink bug, Euschistus conspersus Uhler, has emerged as an important pest of
pome fruit production in northcentral Washington in the past decade, Growers have struggled to manage
this pest without effective monitoring tools and few effective chemical control options near harvest.
Efforts to quantify the diel periodicity of stink bug behavior revealed that stink bug feeding and mating
activity occurs late in the photophase or at night. This may have implications for grower application of
contact insecticides. Yellow pyramid traps baited with synthetic aggregation pheromone were useful in
trapping adult stink bugs. Treating these traps with the pyrethroid fenpropathrin (Danitol®) resulted in
high mortality among stink bugs attracted in the field. In light of this information, we present data from
field-testing of toxic trap placement as a way of reducing fruit damage.

Biology/Phenology
Biology and Management of Bark Beetles in Stone and Pome Fruits

~ Mike Doerr', Jay Brunner', Tim Smith? and Matthew Smith'
"Washington State University Tree Fruit Research and Extension Center, Wenatchee, WA
*Washington State University Extension, Chelan and Douglas Counties, Wenatchee, WA

Keywords: bark beetles, Scolytidae, shothole borer, Scolytus rugulosus, Ambrosia beetle, Xyleborinus
saxeseni, Xyleborus dispar, stone fruit, pome fruit, Asana, Actara, Assail, Malathion, Avaunt, Proclaim,
Success, Washington

Abstract: The seasonal life history of bark beetles (Coleoptera: Scolytidae) attacking stone and pome fiuits in
Washington was studied in 2003-2004. 1t was apparent that two distinct periods of adult shothole borer (SHB)
(Scolytus rugulosus (Miiller)} activity occur in WA—the first beginning in late April and peaking in late May
to mid-June, the second beginning in mid-July and peaking in late July. The pattern first noted in 2003 was
observed again in 2004, Ambrosia beetle (AB) (Xpleborinus saxeseni [Ratzeburg] or Xyleborus dispar
[Fabricius]) adult activity was noted throughout the entire growing season. It is likely that 2-3 generations
occur each year but there is considerable overlap between them, making clear demarcation of generations
difficult. AB activity was first observed in late March in 2004, with a second activity period beginning in early
June, and a possible third in July and August. A similar pattern was noted in 2003; however, in that year
monitoring traps were not in place early enough to detect the first flight. Monitoring methods have been
examined (yellow sticky traps vs. ethanol-baited intercept traps) and yellow sticky traps (un-baited apple
maggot traps) seem to be the most appropriate trap to monitor SHB activity but the ethanol-baited intercept
traps arc necessary to monitor AB activity. An insecticide bicassay method was developed to evaluate
candidate insecticides for efficacy and longevity. Many insecticides provided control or suppression of SHB in
field-aged bioassays. The pyrethroid Asana was the most active through 21 days after treatment. However, the
chloronicotinyls Actara and Assail were also very effective through 21 days. Avaunt and Guthion provided
good suppression through 14 days with Malathion having even shorter residual control. Proclaim and Success
taused mortality but not at levels expected to provide adequate control. Host suitability tests showed pear,
apple and cherry are all suitable hosts for SHB reproduction in the laboratory. In a demonstration plet, orchard
sanitation was again shown to be the most important factor contributing to a reduction in SHB densities and
damage in live cherry trees,
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Biology/Phenology

Biology and Management of Forktailed Bush Katydid in Peaches

Walt Bentley’, Shawn Steffen” and Andrew Molinar’
"University of California Statewide IPM Project
?{Jtah State University Cooperative Extension

Keywords: forktailed bush katydid, spinosad, Success, phosmet, Imidan, indoxacarb, Avaunt, peach

Abstract: Growth chamber studies established a tentative basal threshold of 59°F for hatching of wintered
eggs. Development at 72°F required 61 days (59-64) and at 84°D required 40 days. In the field, egg hatch
was noted on March 31 and aduits were first found on June 8. Most eggs, laid in leaves, will hatch the
following spring, but a portion will hatch producing a second generation that matures to the adult stage.
Immature stages of FTBK are easily killed with spinosad (Success®) or phosmet (Imidan®) based on
replicated trials. In caged field studies, indoxacarb (Avaunt®) treatments resuited in 100% mortality
within 4 days. Adult katydids show a clear preference for nectarines over peaches. Feeding on peaches
occurs when there is no choice with nectarines. Based on our studies this preference is visual and pot
olfactory. This was tested in caged enclosures (2 x 2 x 2 ft) with various varieties of fruit (replicated 3
times) and placed inside. The adult katydid were introduced and left for 48 hours. When fruit was placed

_in small paper bags and tested similarly, no choice preference was made. Olfactory preference does
require further study.

Biology/Phenology
Tenlined June Beetle Impacts California Almond Production

Marshali W. Johnson', Mark W. Freeman®, and Richard Coviello®
Department of Entomology, University of California, Riverside, CA
*University of California Cooperative Extension, Fresno County, Fresno, CA

Keywords: tenlined June beetle, Polyphylla decemlineata, almond, parasitoid, Scoliidae, Campsomeris
pilipes, entomopathogenic nematode, Steinernema riobrave, sampling

Abstract: The grubs of the tenlined June beetle, Polyphylia decemlineata (Say) (Coleoptera:
Scarabaeidae), have re-emerged as a problem in almond orchards in the sandy regions of the San Joaquin
Valley. The 2™ and 3" instar grubs are commonly found attacking almond roots. Thousands of almond
irees have been removed because of root injury, which leads to reduced shoot growth, decreased foliage,
and ultimately losses in almond production. Research is currently underway to: develop grower-usable
sampling methods; identify effective soil insecticides and ways to facilitate penetration into the seil;
discover and identify entomopathogenic nematodes that attack the grubs; determine the impacts of the
scoliid parasitoid Campsomeris pilipes on the grub population; and examine the susceptibility of various
rootstocks to grub feeding. Most effort to date has been on monitoring and sampling for grubs and aduis.
Light traps appear effective in monitoring flights of adult males. A “raisin shaker” has been modified to
facilitate sifting of soil to locate beetle grubs and pupal cocoons and adults of the scoliid C. pilipes. Initial
results indicate that the entomopathogenic nematode Steinernema riobrave will infect grubs and kill them.
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Biology/Phenology

Development and Validation of a Phenology Model for Predicting Cherry Fruit Fly Emergence and
Oviposition in the Mid-Columbia Area

Yoo-Han Songl, Helmut Riedl?, Kwang-Bok Ahn', Allison Walston®, Mike Omeg4, Steve Castagnoli2 and
Lynn Long’
!Gyeongsang National University, Chinju, South Korea
?Oregon State Univ. Mid-Columbia Agricultural Research & Extension Center, Hood River, OR
*IPPC, Oregon State University, Corvallis, OR
*Wy’East RC & D, The Dalles, OR
*Oregon State University Cooperative Extension, The Dalles, OR

Keywords: trapping, distributed time-delay model, degree-day prediction, egg-laying, western cherry fruit
fly, cherry

Abstract: The western cherry fruit fly (CFF) is a major pest of cherries. Because of a zero ‘tolerance’ for
damage detecting CFF emergence is critical for successful control. Due to low CFF populations in the
major cherry-growing districts in the Mid-Columbia, emergence cannot be detected reliably with traps.
Phenology models developed elsewhere have not proven accurate enough for predicting emergence and
oviposition. To improve predictions of CFF emergence, historical observations on first emergence,
rainfall, and temperature were analyzed. A phenology model of CFF emergence and oviposition was
developed using the distributed time-delay concept. The model was validated with trap catch records from
several years and accurately predicted CFF emergence in 2004 in The Dalles and Hood River. In 2005,
cherry growers in The Dalles will be able to obtain site-specific CFF model predictions over the Internet
by accessing the IFPnet website and selecting weather station sites closest to specific orchard locations.

Biclogy/Phenology

Does Orchard Floor Management Affect Thrips Management?

S, Cockfield', E. Beers', E. Miliczky?, and D. Horton’
"Washington State University Tree Fruit Research and Extension Center, Wenatchee, WA
UUSDA-ARS, Yakima Agricultural Research Laboratory, Wapato, WA

Keywords: western flower thrips, Frankliniella occidentalis, dandelion, apple, weeds, sagebrush, steppe,
intra-orchard habitat, extra-orchard habitat

Abstract: This is a report of the 2™ year of a multiple-year experiment investigating the effect of orchard
floor management (herbicides in the drive row vs. high dandelion populations) on thrips densities and
damage to apple fruit. Two treatments (herbicide or weedy) were established at four sites in 2003,
Dandelion density, thrips populations in dandelion and apple, and fruit damage were measured
periodically. Most blocks had differential dandelion densities between the two treatments during the first
season, and all were different by the second season. Although there have been no consistent treatment
differences in thrips densities in the apple flowers, fruit damage was reduced in two of the four sites in the
herbicide-treated plots relative to the weedy plots. In a separate experiment (2™ year), we sampled thrips
densities in apple flowers at intervals along 300 ft transects from the orchard border {next to native
vegetation) into the orchard interior. The native vegetation (sagebrush-steppe) contains several known
hosts of western flower thrips and is a presumed source of thrips migrating inio apple orchards. Samples
were taken from 7-8 commercial orchards with a history of thrips damage. Thrips densities declined the
farther the samples were taken in the orchard interior, with the highest populations occurring next to the
border. This suggests that the native habitat is an important contributing source of thrips that attack apple.
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Biology/Phenology
Timing of Thrips Oviposition on Apple: Preliminary Results

S.D. Cockfield and E.H. Beers
Washington State University Tree Fruit Research and Extension Center, Wenatchee, WA

Keywords: western flower thrips, Frankliniella occidentalis, mullein plant bug, Campylomma
verbasci, Carzol, formetanate hydrochloride, oviposition, phenology, apple, bloom, pansy spot

Abstract- These results are the first of a multi-year investigation into the timing of thrips
oviposition in apple fruit. The precise timing of oviposition has been a matter of controversy in
the literature for the past 80 years. We modified a staining method to aid in detecting eggs in
apple fruit before, during, and after bloom. A few eggs were detected in fruit during bloom;
however, the majority was laid 2-3 wk after full bloom (11 mm fruit stage), when adults were no
longer abundant in flower clusters. In a companion experiment, thrips were excluded from
flower clusters at different times with applications of Carzol. Sprays reduced pansy spot on fruit
until 2-3 wk after full bloom, after which they were not effective. The most effective treatment
was applied just prior to peak egg occurrence, or 6 mm fruit stage. Campylomma verbasci
nymphs occurred in the same experimental block, and data were taken on the nymph mortality
and damage by this species also. While sprays applied after petal fall reduce thrips damage
(pansy spot), they did not reduce damage from C. verbasci if applied after bloom.
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Mating Disruption/SIR
Rapid Assessment of New Pheromone Mating Disruption Devices Using an EAG

Stephen C. Welter and F. Cave
University of California, Dept. of E.S.P.M., Berkeley, CA

Keywords: mating disruption, Hercon flakes, Scentry fibers, microencapsulated pheromone, codling
moth, electroantennogram, Suterra, 3M

Abstract: A por’tablé electroantennogram {EAG) from Syntech was used to provide a rapid, relative
assessment of the activity of a variety of pheromone dispensing devices that were aged from 0 to
10 weeks in the field. The dispensing units were collected over time and kept frozen until testing.
Emission devices tested included Hercon flakes, Scentry fibers, and microencapsulated formulations of
the codling moth pheromone, codlemone, from Suterra and 3M. Antennae from codling moth were
exposed to an air stream passing over the pheromone dispensers. The EAG was used to determine the
relative antennal activity of the pheromone dispenser compared to the response to a known plant volatile.
The Scentry fiber exhibited a high release rate on week 1, but this rate Jeveled off to ca. 50% from weeks
2 to 6 in the light-exposed fibers. Fibers kept in the dark were gencrating antennal responses by week 10
that were ca. half of week 0. The Hercon flake emissions in the light declined quickly from weeks 0 to 2
with little activity noted after 3 weeks. The Hercon flakes kept shaded produced a longer emission curve
with activity declining fairly steadily from weeks 0 to 7. The microencapsulated formulations did not
provide adequate protection against sunlight beyond 2 weeks.

Mating Disruption/SIR
Competitive Attraction as a Primary Mating Disruption Mechanism and lts Implications

Larry Gut, Lukasz Stelinski, James Miller and David Epstein
Michigan State University, East Lansing, MI

Keywords: pheromone, tortricids, mating disruption, mechanisms, flight tunnel

Abstract: One of the means by which mating disruption (MD) may be achicved is through competitive
attraction or false-plume following. Evidence supporting competitive attraction as a primary mechanism
of MD includes 1) companion insecticides are often needed unless the pest density is low, ie., the
approach is highly density-dependent, 2) direct observations reveal that males of several pests of tree fruit
are attracted to the high-dosage release devices used to disrupt them, and 3) more low-release release
point sources rather that fewer high-release point-sources generally produce better distuption. If attraction
to the pheromone source does play a key role in achieving MD, one would like to know if the encounter
has an effect on subsequent behavior. Laboratory flight tunnel studies revealed that exposures similar to
those observed in the field affect subsequent behaviors of male moths. However, a large proportion of
individuals retained capability to initiate anemotaxis and plume follow. Under a scenario in which
competitive attraction is important, one could expect that disruption of pests at high population densities
should be improved by deploying many point sources. In small-plot trials in 2004, high densities of wax
drops were found to provide significantly better disruption of oriental fruit moth than did lower densities
or a standard treatment of [somate M Rosso ropes.
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Mating Disruption/SIR
Female-Equivalent Formulations for Control of CM and OFM

David Epstein, Lukasz Stelinski, Larry Gut, Peter McGhee and James Miller
Michigan State University, East Lansing, M1

Keywords: pheromone, mating disruption, codling moth, oriental fruit moth, Cydia pomonella,
Grapholita molesta, microfibers, microflakes, wax

Abstract: Wax, microfiber and microflake formulations that emit pheromone at rates slightly above that of a female
are being developed for control of oriental fruit moth and codling moth. Wax drops (0.1 ml} applied at a density of
30 per tree were highly effective in disrupting high population densities of oriental fruit moth in small plot trials.
Furthermore, this -application density of wax drops performed significantly better than the commercial standard
polyethylene ‘rope’ dispenser and required only a third of the total pheromone dispensed by polyethylene ropes. In
contrast, high application densities of wax drops did not improve mating disruption of CM above the unacceptable
level of ca. 70% orientational disruption achieved by polyethylene ropes. Scentry fiber and Hercon flake
formulations of pheromone for CM were tested in large plots in commercial orchards. During the first flight, the
aerially applied fiber treatment did not prevent males from finding traps. Assessment of the fate of fibers revealed
that 100% of them were lost from the trees within the first week following their application. The fibers fared better
following the second application. Approximately 50% of the fibers that stuck to trees were still attached after
7 weeks and the treatment provided close to a 70% inhibition of CM moth captures in traps. Fruit injury at harvest in
the fiber plots ranged from 0.5 to 1.6%. Less damage was recorded in adjacent Isomate C Plus and no pheromone
(insecticide only) plots. The performance of flakes applied in mid-summer was similar to that of the fibers, showing
promise but still in need of technical improvements. Over 50% of the flakes that landed on trees were still attached
after 10 weeks. Under heavy pest pressure a single application of flakes provided about 65% trap shutdown.

Mating Disruption/SIR

Effects of Male Density and Mating Disruption on Codling Moth and Obliquebanded Leafroller Mating
in Wind Tunnels and Field Cages

Nik G. Wiman, Vincent P. Jones and Jay F. Brunner
Washington State University Tree Fruit Research and Extension Center, Wenatchee, WA

Keywords: codling moth, Cydia pomonella, obliquebanded leafroller, Choristoneura rosaceana, mating
disruption, density dependence

Abstract: The effect of male density and mating disruption on mating success of codling moth and
obliquebanded leafroller was examined in laboratory wind tunnels and in field cages. In each experiment,
males of each species were released concurrently at densities of 1, 2, or 3 males per virgin female. Calling and
mating behavior was either filmed or observed, and all females were dissected to determine mating status. Lab
wind tunnels consisted of mylar-walled boxes with a vertical (top-bottom) oriented airflow, Inside the cages, a
single virgin female CM and OBLR was tethered onto the upper leaves of live foliage. Males for each species
were released in the bottom of cages at dusk, and infrared video was used to film females. After baseline data
were collected at each male density, we simulated mating disruption by applying a grid of 9 red septa lures per
species on the mesh ceiling of each cage and trials were repeated. Lure loads were varied to simulate a
spectrum of MD rates. In our field cage ‘experiments, one group of cages received a MD treatment (hand-
applied dispensers within the cage and on surrounding trees), while the other group was left untreated as a
control. Virgin females were placed high on the trees within the cages inside mating tubes, while males were
released onto sucker growth near the base of the trees. Females were monitored for four successive nights to
monitor calling behavior, mating, and mortality. Results of these studies demonstrated the importance of scale
to density dependent mating. Male density had quite a different effect on CM and OBLR mating success in the
wind tunnels vs. the field cages. In both experiments, the addition of MD, even at a reduced rate, caused a two-
fold decrease in mating from control values.
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Mating Disruption/SIR
Importance of Male Age for Mating and Popu}ation Growth of Codling Moth

Nik G. Wiman, Vincent P. Jones and Jay F. Brunner
Washington State University Tree Fruit Research and Extension Center, Wenatchee, WA

Keywords: codling moth, Cydia pomonella, delayed mating, mating disruption

Absiract: Female sex pheromones used for mating disruption of codling moth likely increase the time
required for males to locate females for mating. In this laboratory experiment, we evaluated effects of
male mating delays on codling moth fecundity. Virgin colony-reared adult females aged 0-2 days were
paired with males aged 0, 2, 4, or 6 days. Oviposition, eclosion, and adult mortality were monitored daily
for the duration of adult female life. These data were used in a life table analysis. The results clearly
demonstrate that the age of male moths is an important factor for mating success and population growth.
At each incremental increase in male age, the proportion of females that did not produce any eggs
increased, and reproductive rates decreased substantially from the control (0 delay) value. The proportion
of females that produced only infertile eggs was constant across all male delays, suggesting that this result
is attributable to the female (i.e., a constant proportion of mated females of the same age do not produce
fertile eggs). Resuits from our previous life table research with female mating delays substantiate this
observation. If we remove from the analysis the pairs where females failed to produce any eggs, as well as
pairs that produced only infertile eggs, reproductive rates for the 2-, 4-, and 6-day mating delays were
higher than the control value and were relatively constant. This result seems to suggest that it might take a
day or two from emergence for the male reproductive system to develop to its full potential and, once
developed, spermatophore quality did not diminish substantially over ¢ days.

Mating Disruption/SIR
Developing Ultra Low Volume Microencapsulated Sprayables for Codling Moth

Alan Knight
USDA, ARS, YARL, Wapato, WA

Keywords: Cydia pomonella, apple, sex pheromone, mating disruption, Asana

Abstract: Apple orchard plots treated with an ultra low volume application of a microencapsulated
sprayable sex pheromone formulation for codling moth had significantly lower levels of fruit injury than

. similar plots treated with a standard airblast application and untreated check plots. The ultra low volume
application deposited nearly seven times more capsules per leaf than the airblast application. The lower
Jeaf surface in the upper canopy had the highest mean capsule density. Apple, pear, and walnut leaves
treated with 40 capsules per leaf remained attractive for at least 4 weeks under field conditions. The
influence of rain was to primarily remove capsules from the top of leaves. The addition of Asana to the
sprayable sex pheromone killed moths for two weeks and mortality was dependent on the density of
capsules deposited per leaf. The addition of Asana with the sprayable sex pheromone further reduced
moth catch 90% for 2 weeks in replicated orchards. A new formulation of the microencapsulated material
significantly extended the disruption of sex pheromone-baited traps with commercial formulation from 2
to 5 weeks.

5-7 January 2005, Hilton Hotel, Portland, OR < Publ. by Washington State Univ., Pullman, Washington
Page 31




Abstracts of the 79" Annual Western Orchard Pest & Disease Muanagement Conference

Mating Disruption/SIR

Effects of Pear Ester Kairomone on Mating Disruption of Codling Moths in California Apples and
Walnuts

Douglas Light, Janet Caprile, Kathy Reynolds, Paula Bouyssounouse, Matilda Gross, Pat Weddle, Robert
Fritts and Bill Lingren
USDA, ARS, Western Regional Research Center, Albany, CA

Keywords: kairomone, pear ester, sprayable pheromone, microencapsulated, hand-applied dispensers,
codling moth, Cydia pomonella, apple, walnut, mating disruption

Abstract: The effect of the pear ester kairomone [ethyl (2E, 42)-2,4-decadienoate, termed “DA”-
kairomone] adjuvant on the efficacy of pheromone-based mating disruption was tested using sprayable
microencapsulated formulations (MEC) in walnut orchard trials and using hand-applied dispensers in
apple orchard trials. The sprayable pear ester kairomone (CIDETRAK DA-MEC, Trécé, Inc.) was tank
mixed at a rate of 2 grams/acre with reduced-rates of 10 grams/acre sprayable pheromone (MEC-CM,
Certis, Inc.) and applied by fan-sprayer at 100 gal/acre. The pear ester hand-applied dispensers
(CIDETRAK DA, Trécé, Inc.) evaluated were polymeric matrix dispensers formulated either as DA-alone
that was co-hung with Isomate pheromone dispensers (Pacific Biocontrol, Inc.) or DA combined with
pheromone in "Combo-dispensers." Coverage and residual activity of the MD applications were evaluated
by the “shui-down” of pheromone-baited monitoring traps. Treatment control efficacy was evaluated
through fruit/nut injury assessments. Results show that reduced rates of pheromone MEC or dispensers
will control CM in low to moderate population orchards and that the kairomone adjuvants help improve
the efficacy and cost of these lower rates of pheromone application in MD. A key contribution of the
kairomone adjuvant was the reduction in percentage of multiple matings by females.

Mating Disruption/SIR
New Methods for Application of Pheromone Mating Disruptants

J. Nelson, R. Stocker, P. MacLean, N, Starner and J. Heath
Hercon Environmental, York, PA

Keywords: Hercon, pheromone, mating disruptant, application, equipment, methods, microencapsulate,
hand-applied, DISRUPT II, Scentry, NOMATE, flakes, fibers, DISRUPT MICRO-FLAKE, hydroseeder,
leaf blower, spray, walnut, forest, apple, orchard

Abstract: Until now pheromone-based insect mating disruptant choices have been limited mainly to hand-
applied products or microencapsulated products. Hand-applied products offer season-long control with a single
application but require time-consuming and increasingly expensive application labor. Microencapsulated
products can be applied through conventional spray equipment but require multiple applications per season due
to their short duration of effectiveness. Alternative product forms, such as Hercon’s DISRUPT 11 Gypsy Moth
Flakes or Scentry’s NOMATE® Fibers, can provide season-long control with one or several applications,
respectively, but have required the use of specialized and expensive application equipment, which has limited
their broad acceptance. Recently developed application methods, particularly for Hercon’s new DISRUPT
MICRO-FLAKE® family of mating disruption products, show promise in overcoming this limitation by
utilizing relatively inexpensive and mostly off-the-shelf equipment components. A modified commercial
hydroseeder incorporating a timer-contrelled spray nozzle has been used successfully to deliver set volumes of
flake-sticker-water tank-mix to the tops of tall trees, such as walnuts or forest species. A modified commercial
leaf blower, incorporating a patented venturi section to combine flakes and sticker solution, has successfully
applied treatments in apple orchards in under 3 minutes per acre when mounted on a small ATV. With further
development and commercial optimization, these methods appear adaptable for the application of mating
disruptants 1o a wide variety of target insects and crops in the future.
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Mating Disruption/SIR
Studies with Checkmate OFM-F Sprayable Pheromone with Fluorescent Dye

Daniel E. Waldstein
Missouri State Fruit Experiment Station, SW Missouri State University, Mountain Grove, MO

Keywords: Checkmate OFM-F, sprayable pheromone, oriental fruit moth, apple, peach, cherry, plum,
pear, fluorescent dye

Abstract: Applications of CheckMate® OFM-F oriental fruit moth microencapsulated sprayable

pheromone were made with an airblast sprayer in peach and apple orchards. A fluorescent dye was
incorporated into the sprayable pheromone so microcapsules could be counted using ultraviolet light. The

average number of microcapsules at 2-6 hours, 7 d, and 14 d afler sprayable pheromone was applied was -
0.082, 0.009, and 0.002 microcapsules per cm” on peach leaves and 0.090, 0.004, and 0.002

microcapsules per em’ on apple leaves, respectively. Sunlight had the highest correlation to loss of
microcapsules (* = 0.90). Despite significant losses of microcapsules after 7 d, trap shut down in the

central spray row was 96-99%. The number of microcapsules on leaves dipped in beakers of aqueous

solutions of CheckMate® OFM-F was 25 to 69-fold greater than peach and apple leaves treated with the

same concentration in the field using an airblast sprayer. The top leaf surfaces of ‘Bluebell’ plum leaves

and ‘Columbia’ sweet cherries and the bottom surface of *Shinko’ Asian pears had the lowest number of
microcapsules of the tree fruit leaves tested. The bottom surface of ‘Gala’ apple leaves had the highest

numbér of microcapsules. There were significantly more microcapsules on the bottoms of ‘Delicious’

leaves than ‘Gala’ apple leaves.

Mating Disruption/SIR

Comparison of Mating Disruption With and Without Insecticides for Control of Navel Orangeworm in
Almonds

Bradley S. Higbee and Charles S, Burks
Paramount Farming Company, Bakersfield, CA

Keywords: Amyelois (ransitella, navel orangeworm, mating disruption, pheromone, Puffer, almond,
pistachio

Abstract. Puffers (Suterra) containing (ZZ) 11,13 - hexadecadienal, the major component of the navel
orangeworm (NOW) sex pheromone, and hullsplit insecticide treatments were evaluated for disruption of
mating and damage reduction in almonds. We used four 20-acre replicates each to compare the effects of
mating disruption (puffers, deployed in grids @ 2 per acre), Imidan plus permethrin applied at hullsplit or
both the mating disruption and hullsplit insecticides with untreated control plots. Comparison of virgin-
baited flight trap data within the treatment plots to traps between the treatment plots and in an adjacent
section demonstrated that the mating disruption treatments reduced male capture in flight traps throughout
the experimental section. We nonetheless captured significant numbers of males in the nonmating
disruption treatment plots and showed complete trap shutdown in the mating disruption plots. There was
significantly less NOW damage in the Puffer treatment plots than in the untreated controls and also
significantly less damage in the Imidan/permethrin than in the Puffer treatment plots. There was,
however, no significant difference in NOW damage between the Imidan/permethrin and the
Iinidan/permethrin/Puffer plots, indicating that there is no additive benefit from using both the mating
disruption and hullsplit insecticide treatments.
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Mating Disruption/SIR
The Right Timing and Enough Pheromone: Mating Disruption in Hybrid Poplars

Neal T. Kittelson, Eugene R. Hannon and John J. Brown
Washington State University Department of Entomology, Pullman, WA

Keywords: Paranthrene robiniae, western poplar clearwing moth, mating disruption, hybrid
poplar

Abstract: In 2003 we received a regional Section 18 for the use of an unregistered sex
pheromone against the western poplar clearwing moth. There were two factors that prevented the
optimal effectiveness of our mating disruption strategy: 1) the Section 18 was not given to us
until May 29 in 2003, a month and a half after the first emergence of WPCM; 2) we were limited
by the amount of pheromone supplied. We believe that the majority of the damage that occurred
in 2003 was due to the late application of pheromone. In 2004 we received our Section 18 and
had the pheromone applied before the first emergence of the WPCM. By applying pheromone on
time, we reduced the mean number of hits at the base of 1% year trees from a mean of 0.30
hits/tree to 0.12 hits/tree and eliminated the need for a third replant. We were limited to 11 kg of
pheromone in 2003. This limitation allowed us only enough pheromone for the 1% and 2™ year
trees, leaving almost 25,000 acres untreated and a very large population of WPCM to mate and
immigrate 1o the adjacent younger trees. Without the pheromone limitation in 2004, we were
able to treat 25,000 acres of poplars which, we believe, along with the proper timing of
applications, reduced the mean amount of damage from 0.45 hits/tree in 2003 to 0.24 hits/tree in
2004.
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Minutes of the 78" Annual Meeting
Western Orchard Pest and Disease Management Conference
Hilton Hotel, Portland, Oregon
January 14-16, 2004

I. Call to Order: The 78" Annual Meeting was called to order by the Chair Broc Zoller at 10:00 AM. Chair Zoller
extended an official welcome to everyone. Chair Zoller then called for the participants to introduce themselves.
Chair Zoller introduced section leaders. They were:

Chemical Control/New Products - Bruce Greenfield
Biology/Phenology - Lucia Varela
Mating Disruption/SIR - Jeff Olsen
Implementation - Carolyn Pickel
Thresholds/Monitoring; - Steve Cockfield
Biological Centrol - Diane Alston
Resistance Management - Lyla Lampson

Following the introductions, Chair Zoller recognized the soon-to-be retirement of member Don Joy. Don has
attended the WOPDMC meetings for many years and he will be missed. The membership wishes Don the best in his
retirement. Chair Zoiler also recognized Kurt Volker and Dick Rice in their retirements.
Chair Zoller reminded the presenters to keep their talks to the 10 to 15 minute time limit.
iL. Old Business
A. Reading of 2003 Minutes: It was moved and seconded that the reading of the minutes be dispensed with and that
the minutes be approved as written. Secretary Thomson indicated that the minutes would be posted at the
registration desk and that members could also review them on the organization’s web site.
Chair Zoller called for a report of the officers. There were no reports.
Chair Zoller called for any other old business. There was none.
IT, New Business
A. Committee Assignments: The following committee assignments were made:
Nominations: Don Joy (Chair), John Dunley, Ron Britt
Audit: Nana Simone (Chair), Kristen Ketner, Rick Hilton
Resolutions: Tara Madsen (Chair), Andy Kahn, Holly Ferguson

B. PCA Sign Up Sheets
Sign up sheets will be available at the registration desk by afternoon coffee.

C. Call for Further New Business _
There was no further new business. The business meeting was then adjourned until 11:00 AM, Friday, January 16.




I1L Closing Business Meeting:
The closing business meeting was called to order by Chair Zoller at 10:30 AM on January 16.

Chair Zoller called for further new business. Secretary Thomson led a discussion on the issue time allotment for the
presentations. Concerns were expressed about the length of talks. Some members felt that some talks were of greater
importance and therefore the presenters should be given more time, Discussion followed that the executive or a
program committee could review the submissions and allot time accordingly. Some members asked that the posters
be available on the web site. One member suggested that 10 to 15 minutes be set aside at the end of each section for
discussion and questions, It was moved and seconded that the 2005 meeting incorporate this change in format. The
membership voted to accept the motion.

Chair Zoller then called for the committee reports.

A. Committee Reports:
1. Nominations:
The nominating committee nominated Vince Jones as chair elect for the 2006 meeting and Don Thomson as
Secretary/Treasurer for the 2005 meeting. A motion was made and seconded to accept the recommendations of the
nominations committee. The motion passed unanimously. Phil VanBuskirk will be the Chair for the 2005
meeting,

2. Audit :

Nana Simene, Chair of the Audit Committee reported that the committee had met with Treasurer Thomson to
review the account. The committee reported that the books were in good order and recommended that the
membership accept the report of the Treasurer. It was moved, seconded and approved.

Secretary Thomson then gave the Treasurer's report. He reported that the balance forward from December 31,
2002 was $1,396.13. The 2003 meeting took in $3,350. Expenses in 2003 were approximately $2,500 including
coffee, audio visual services and corporate fees and taxes. The balance as of January 1, 2004 was $2,354.
Secretary Thomson reported that the 2004 meeting took in approximately $3,500. After 2004 expenses, the
organization should have $2,000 to $3,000 in the bank account.

There followed some discussion about compensating the Secretary/Treasurer for the work to organize the
meetings. it was moved, seconded and approved that the WOPDMC should consider compensation to the
Secretary/Treasurer once the bank account has accumulated $3,000 or more. The money might be needed by the
organization for various uncontrolled expenses,

3. Resolutions
i. Be it resolved that this conference extend written appreciation to the management and staff of the Hilton Hotel
for the courteous service and the fine accommodations provided,

ii. Be it resolved that the members of the conference express their appreciation to Past Chairperson John Dunley,
Chairperson Broc Zoller and Secretary/Treasurer Don Thomson for their leadership and dedication in organizing
the 2004 meeting,.

iil. Be it resolved that the members of the conference extend their appreciation to the Tree Fruit Research and
Extension Center, Washington State University and in particular Bette Brattain for applying for pesticide
applicator credits from the various states.

iv. Be it resolved that the members of the conference extend their appreciation to the ‘Iree Fruit Research and
Extension Center, Washington State University, Wenatchee, and in particular Bette Brattain and John Dunley, for
preparing the research report abstracts,

v. Be it resolved that the members of the conference extend their appreciation to the Tree Fruit Research and
Extension Center, Washington State University, Wenatchee and in particular, Jerry Tangren, Bette Brattain and
John Dunley, for organizing and maintaining the WOPDMC web site



vi. Be it resolved that the members of the conference extend their appreciation to the section leaders: Jeff Olsen,
Carolyn Pickel, Steve Cockfield, Diane Alston, Lyla Lampson, Bruce Greenfield and Lucia Varela.

vii. Be it resolved that the Secretary write letters of condolences to the family of members who passed away the
past year.

viii. Be it resolved that the members of the conference extend their appreciation to David Epstein for his
willingness to provide computer technical support during the 2004 conference.

Chair Zoller called for nominations for the Rubber Chicken Award. Nominations included Stephen Welter and John
Dunley. The membership voted to give the infamous Rubber Chicken Award to Stephen Welter for submitting a talk

and then leaving prior to his presentation. The membership seemed pleased.

Chair Zoller expressed thanks to the Section Leaders, Don Thomson, Secretary/Treasurer, John Dunley, Past Chair,
Bette Brattain, Washington State University and Jerry Tangren, Washington State University.

The dates for the 2005 meeting will be January 5 to 7. The meeting will be held at the Hilton Hotel,
Chair Zoller introduced the 2005 Chair Elect VanBuskirk. Chair Zoller turned over the gavel to Chair Elect
VanBuskirk who adjourned the meeting.

Respectfully Submitted,

Donald R. Thomson
Secretary/Treasurer
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